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Core 01.-92 from Owens Lake
southeast California

George 1. Smith and James L. Bischoff, Editors.
U. S. Geological Survey
Menlo Park, California

1.0 Introduction
George 1. Smith
U.S. Geological Survey
Menlo Park, California

An important element of the investigations supported by the USGS
through its Global Change and Climate History ("GCH") Program is the
record of past changes in precipitation in now-arid parts of the United
States. More than a century of geologic investigations has revealed several
lines of evidence indicating that major changes in precipitation and runoff
occurred during Quaternary time throughout much of this region. Among
the most convincing evidence was that indicating large changes in the sizes
of lakes in the Great Basin. These basins are sometimes termed "nature's
rain gages" because their levels primarily record precipitation amounts
within their drainage areas, and their lake-level histories document major
changes in this element of climate during the past. There is, however, an
inadequate consensus about the sequences and ages of these ancient lakes
as well as the quantitative meteorological significance of their fluctuations.
Because changes in precipitation amounts were--and in the future, would
be--among the most critical to various forms of life, the timing and
intensities of these climatic changes pose important questions to earth and
paleoclimate scientists. Among them:

* How did the timing of precipitation changes in mid-latitude regions
compare with the timing of high-latitude glacial-interglacial cycles?
Were their maximum-intensity stages in phase or out-of phase?
Were their responses characterized by significant time lags or leads?
How did the precipitation responses in the southwestern U.S.
compare with the responses and their timing in other mid-latitude
regions?

* What were the variations in the magnitudes of precipitation amounts?
What meteorological phenomena controlled the limits of those
variations?

* Were geologic processes at the earth's surface altered significantly by
changes in precipitation and runoff? For example, what about the
rates of sedimentation, erosion, soil-formation, or weathering?

* Can a climate balance exemplified by the 10-ky-long Holocene be
identified during any part of the 1600-ky-long Pleistocene? Do we



have records that couid prove or disprove the existence of such a
climate balance during this period?

Milestone studies of these Pleistocene lake histories published prior
to 1980 are summarized by Smith and Street-Perrott (1983), and subsequent
studies are noted by Benson and others (19290). The late-Pleistocene and
Holocene histories of some of the lakes discussed in these summaries have
been determined in detail. Comparable information about earlier (ca. >150
ka ) lake histories is more difficult to extract from geologic records,
however, because most of the sediments and other evidence of former lakes
have been destroyed by erosion or buried by younger deposits. This older
segment of the continental record is important because we do not yet have
enough areal coverage or geologic perspective on Pleistocene climates to
reconstruct the one-or-more air-mass circulation patterns that
accompanied such profound changes in global climates.

Records of many earlier Pleistocene-age lakes can be found,
however, in deposits beneath the surfaces of modern lakes or playvas, but
core drilling is required to obtain them. A drilling program such as this,
lasting several years, was envisioned by several of us affiliated with a GCH
workshop in the Spring of 1990. Owens Lake, a closed basin in southeast
California, was determined to be one of the promising sites because:

(1) Owens Lake, and the succession of downstream basins that were
connected during wet ("pluvial”) periods of the Pleistocene, represent a
hydrologic configuration capable of recording a very wide range of
precipitation extremes. In the geological past, it was the first in a series of
Pleistocene lakes that at times extended south and east to Indian Wells,
Searles, Panamint, and Death Valleys, the floors of which are now
dominated by playa lakes (see Smith, 1993, Fig. 1). The number and depths
of perennial lakes in that succession primarily reflected the amounts of
precipitation falling in their collective basins, which primarily included the
high eastern slopes of the southern Sierra Nevada which drain into the
Owens River, but also the slopes of lower-elevation ranges that adjoin those
lakes' basins. Variations in wind, relative humidity, temperature, and
other climatic variables that influence evaporation rates were also factors
in determining lake sizes, but changes in them were much less important
than variations in precipitation (Smith, 1991). Published studies of exposed
lacustrine outcrops, cores, and landforms have helped reconstruct the past
histories of lakes in the downstream basins that were part of this formerly-
extended drainage (Gilbert, 1875; Gale, 1914; Blackwelder, 1933; Smith,
1962; Hooke, 1972; Smith,1975; Smith, 1979; Smith and others, 1983; Smith,
1984); glacial, geomorphic, and botanical studies in these and adjoining
areas provide additional criteria that help reconstruct past climates
(Blackwelder, 1931; Sharp and Birman, 1963; Martin and Mehringer, 1965;
Burke and Birkeland, 1983; Sharp, 1987). These and many other studies
promised to provide constraints when interpreting the lacustrine record of
Owens Lake because these areas were all part of the same climatic and
hydrologic system, and their histories, or some modification of them, must
end up in agreement.



(2) Owens Lake today lies in a well-known hydrologic setting. Its
drainage area is one of the most thoroughly studied in the United States as
a result of more than a century of measurements by scientists and
engineers concerned with the water supply for the City of Los Angeles. The
relation between modern precipitation and runoff, therefore, is well
documented. For this reason, past relations between temperature,
precipitation, evaporation, and runoff in the Owens River drainage can be
estimated on the basis of a weli-established foundation of numerical data.

* (3) Geophysical studies show that more than 1.8 km of low-density
sediments underlie Owens Lake's surface (Pakiser and others, 1864),
meaning that a long record of valley-filling sediments of late Cenozoic age
is likely to be preserved. As these geophysical studies also show the bedrock
surface beneath this part of the basin to be the deepest and broadest in
southern Owens Valley, it is also a likely site for that deposition to have
been in a lake.

* (4) Evidence that Owens Lake never dried during Pleistocene time
enhanced it as a desirable drill site because perennial lakes commonly
accumulate lacustrine records that appear both continuous and unaffected
by subaerial erosion. The evidence and rationale pointing to a permanent
Pleistocene lake is as follows: Cenozoic uplift of Sierran terrain near the
north end of the Owens River drainage area elevated the range's crest to
within about 1000 m of its present altitude by 3 Ma (Huber, 1981). Probably,
therefore, most Sierran terrain in this region during Quaternary time (0
Ma to 1.6 Ma) was within about 500 m of its present elevation. It is difficult
to reconstruct the meteorological consequences of this different topography.
Crest elevations that were lower would have caused less orographic cooling
of uplifted, east-moving air masses from the Pacific, and while this would
have decreased the amount of moisture that precipitated along the Sierran
crest, it would have allowed more moisture to reach areas east of the crest--
and perhaps condense over other ranges that drained into the Owens River
or one of its downstram basins However, studies of modern precipitation
gradients in the Sierras show that areas 500 m lower than near-crest
elevations receive nearly 90 percent as much precipitation as the higher
terrain, implying that without the above-described effects, runoff near the
beginning of Quaternary time would have still been nearly 90 percent that of
the present--which represents a notably arid period (Baker, 1983). Between
1872 and 1905, when this arid-period river flow was further decreased about
75 percent by irrigation, as shown by the decrease in Owens Lake's surface
area by this much during that period, Owens became a shallower--but still
perennial--lake (Gale, 1914). This evidence of an ever-present perennial
Owens Lake is further supported by the absence of salts below those
deposited in the lake during the 1810's, as indicated by the 278.5-m-deep
core record obtained in 1953 from Owens Lake (Smith and Pratt, 1957, p. 5-
14).

The drilling project at Owens Lake commenced in April, 1991. This
Open-File Report represents an effort to make available to other researchers
our preliminary data collected during the first year of study following
completion of the core-drilling phase. Nineteen data collections and



preliminary interpretations are presented in the following sections. They
are the work of fifteen first-authors and their several co-authors. Besides
this introduction, their topics include a field log of the core (1 contribution),
sedimentological analyses (1), clay-mineral identification (1), geochemical
analyses (5), dating and age estimates of the cored sediments (4), and
identifications of fossil materials (7).

Supplemental data are also included on the depths of various sample
sets used by these investigators, and the depths in the core assigned to the
tops of each "run" and "slug" (see next section for explanation of these two
terms); these will enable future researchers to locate the horizons in the
cores from which we took samples, and therefore accurately place new
data, based on their samples, into the same stratigraphic order. Details
about the location of the core site, drilling equipment and methods,
sampling and curating procedures, and lithologic-description criteria are
also presented in the following section.
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2.0 Field log of Core OL-92

George 1. Smith
U. S. Geological Survey
Menlo Park, California 94025

The 323-m-long core designated OL-92 was recovered between April 22 and
June 9, 1992, from the south-central part of (now-dry) Owens Lake, Inyo County,
California (fig. 1A). The drill site is approximately 140 m west and 420 m north of
the southeast corner of Sec. 9, T. 18 S., R. 37 E. [ M. D. B. M. ] (fig. 1B).
Permission to drill the core hole was obtained by the U.S. Geological Survey from
the California State Lands Commission which has jurisdiction of State lands that
include the surface of Owens Lake. The drill site and a large amount of land
around it is leased by the State of California to the Lake Minerals Corp.; they
permitted our group to use their roads and were helpful in numerous other ways.

Five other cores have been obtained from Owens Lake. The 278.5-m-long
core obtained by the U. S. Geological Survey in 1953 (Smith and Pratt, 1957, p. 5-25)
was from a site about 2 km NE of the OL-92 site (fig. 1B). Although that core
represents approximately the same depth of lake fill as was anticipated from the
1992 coring effort, a new core was desired because only 66 percent of the section at
the 1953 core site was recovered, and many techniques have been developed
during the intervening years that improve our ability to date sediments,
determine sediment and interstitial water chemistry, interpret the environmental
significance of fossils, and reconstruct the environments of deposition. Four
shorter cores that were recovered more recently from Owens Lake (Newton, 1991;
Lund and others, 1991) were studied with the goal of reconstructing climatic
events and magnetic excursions during the latest Pleistocene and Holocene.

Core recovery for Core OL-92 was better than 80 percent. Because of drilling
technicalities, Core OL-92 is actually three cores from essentially-adjacent sites;
Cores OL-92-1 and -2 were recovered from the surface of a man-made drill-pad
(which was used as the "core-depth datum” throughout the project, even though
actually 0.94 m above the dry-lake bed), and Core OL-92-3 was recovered a few
meters east of the drill pad. The depths of their cored intervals overlap slightly.
Core OL-92-1 extends from 5.49 m to 61.37 m below the pad surface (85 percent core
recovery), and OL-92-2 extends from 61.26 m to 322.86 m below that surface(79
percent recovery). Core OL-92-3 extends from 0.94 m (depth of the lake surface
below the drill pad) to 7.16 m (100 percent recovery).

The rotary drill rig used for Cores OL-92-1 and OL-92-2 recovered 3-in. (7.6
cm)-diameter cores with a core barrel equipped with a split-spoon liner. The
coring-bit size was 4.88 in. (12.4 cm) outside diameter, and the PVC (polyvinyl
chloride) casing (set in OL-92-2 to a depth of about 60 m) was 6-in. (15.2 cm)
diameter. Maximum core length was 15 ft (4.6 m) but most runs were two-thirds
or less that length. Drilling mud was a bentonite type. Core OL-92-3 was obtained
using two techniques. The upper 2.58 m of sediments (below the drill pad
elevation) consists of salts and well cemented oolites; they were sampled using a
rotary, sawtooth-edged drill used by Lake Minerals Corp. to test the thickness or
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composition of near-surface layers. The remaining part of the oolite bed, which
was nearly uncemented, and the soft, dark, clay-sized sediment beneath it, were
sampled using a thick-walled, 3-in. diameter, 20-ft-long PVC pipe that was
pushed down, using a large backhoe, through the bottom of the hole created by the
rotary drill. While the PVC pipe was still a short distance above ground level, a
cap was cemented on the top of the pipe and a chain was attached to it using a
clove hitch. The tube was then pushed down to its maximum depth, a short

distance into an excavated depression below lake surface, the attached chain
enabling the backhoe to pull it back up

On recovery, the cores were carried a few meters, in one half of the split-
spoon liner, to a 25-foot long, partially refrigerated, truck-type trailer where a 16-
ft-long work table was set up along one side. On this table, the core was first
transferred from the split-spoon liner into 3-in.-diameter PVC tubes that had been
pre-sawn into 1.5-m lengths and longitudinally into halves. Core-top directions
were indicated by arrows marked on the outside surfaces of each segment of PVC
tubing. Using an improvised "cheese cutter” or a coping saw, the core was then
split longitudinally into a "working” half and an "archive” half, and finally cut

into 1.5-m-long (or less) segments that filled (or partially filled) the pre-cut PVC
tubes.

The logs are based primarily on field observations of both core halves; the
samples for chemical, isotopic, and sedimentary analyses, fossil identification,
paleomagnetic study, and other investigations were mostly taken at the same time
from the working half. Those samples were placed in rigid-plastic cube-shaped
containers (for paleomagnetic study) or numbered glass bottles with air-tight
"Polyseal" caps. After their positions were entered into the log, the samples were
stored in the refrigerated section of the trailer. Both halves of the core were then
wrapped in "Saran Wrap" to retard evaporation, and the working and archive
halves were re-united. Plastic caps were placed over, and taped to, the ends of the
re-united PVC tubes, holding the two halves together; additional tape was
wrapped around this new unit in two or three intermediate places to make it
more rigid. Labels were placed on the caps and also into each tube. The cores
were then also put into the refrigerated end of the trailer which was separated
from the working area by thick, floor-to-ceiling sheets of insulating material.

The field log was made primarily by visual inspection supplemented by
hand-lens and binocular-microscope study. Wentworth's (1922) terminology and
size limits for clastic rocks were followed. A petrographic microscope and index
oils were available and used to confirm the isotropic character of suspected
volcanic glass, but with no electricity, the instrument was found difficult to use
without the built-in light from below. The numerical designations of the colors of
the unoxidized and still-wet cores, included in the field log, are based on the
numerical system used by the "Rock-color chart" that is distributed by the
Geological Society of America (1991). Within a few days after logging, colors
changed as the cores oxidized, and in the months since then, some have dried
noticeably (even though they have been kept in closed tubes and refrigerated),
changing both their "lightness” and "chroma" but rarely their "hue". The
descriptive terms for the colors in the Rock-color chart are not included in the log



because they do not lend themselves to numerical extrapolation of the present core
colors back to the logged core colors or vice versa, and some of the color names
suggested by the chart are so general that they would be equally appropriate for
several nearby color chips in the Rock-color chart. The logs of these three cores
are tabulated below (tables 1, 2, and 3). An abbreviated written log, and a graphic
log based on it, are presented in figure 2.

Each core segment was logged in the field in terms of its "drive” number
(which represented the times the empty core barrel had re-entered the core hole)
and "slug" designation (the letter representing each 1.5- m-long core segment
from that drive, with "A" at the top); starting and ending depths of each drive (in
feet and inches) were based on the driller's log; they were later converted to
meters to the nearest 0.01 m. Unrecovered core, logged as "No core”, was
arbitrarily placed at the base of each drive.
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Table 1. Log of Core OL-92-1

From To Unit
(meters) (meters) thickness Description
(meters)

0.00 5.49 5.49 No core. [See log for Core OL-92-3.]

5.49 6.31 .82 Clay-sized sediment, massive, 5Y5/2.

6.31 7.01 .70 No core.

7.01 7.72 71 Clay-sized sediment, possibly some silt, mostly
massive, some color beds, 5Y5/2 to 5Y4/4.

7.72 7.73 .01 Sand, medium to very coarse, silty matrix,
5Y4/4.

7.73 851 .78 Clay-sized sediment, mottled, areas having
different colors have dimensions ranging
from 1-3 mm (worm borings?) , N6
(mottling) to N2 (matrix),.

8.51 8.53 .02 No core.

8.53 9.45 .92 Clay-sized sediment and silt, mixed, 5Y2-5/1-2;
soft, probably cuttings, not core.

9.45 9.58 13 Silt, massive, appears deformed 5Y5/2; basal
contact concave downward over 5 cm.

9.58 10.74 1.16 Clay, mottled, bioturbated(?), locally poor

bedding, 5Y6/1 to 5Y2/1.

10.74 10.97 .23 No core.

10.97 12.83 1.86 Clay-sized sediment, black, lumpy, lumps 5 to
20 mm across (glacial flour plus silt?), N3,
some 5Y3/1; probably cuttings, not core.

12.83 13.37 .54 Silt, very fine, mottled, bioturbated(?), holes and
tubes 3 to 5 mm wide (short dimension)

20 to 30 mm (long), N4-6.

13.37 14.02 .65 Silt, like above but stiffer (core broke into
pieces), mottled, bioturbated(?), holes and
tubes, tubes 3 to 5 mm wide, 20 to 30 mm
long, N4 to N6.

14.02 16.55 2.53 Clay, very fine, lumpy, pods of greenish and

black, lumps 1 to 5 ¢cm long , some greenish
fragments up to 17 cm long; may be
cuttings, not core.
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Table 1. Log of Core OL-92-1

From To Unit
(meters) (meters) thickness Description
(meters)

16.55 16.59 .04 Silt and clay, slightly mottled, mostly
N6, some N4; could be volcanic ash.

16.59 17.15 .56 Silt and clay, mostly mottled, some faint
bedding in lower half of interval, N3 (70%)
to N6 (30%).

17.15 17.56 41 Clay, soft, N3; possibly cuttings, not core.

17.56 17.66 .10 Clay, possibly some silt, very faint color
bedding, N3 and N6 .

17.66 17.94 28 Clay, some(?) silt, mottled, bioturbated, N5.

17.94 18.04 .10 Clay, some(?) silt, 5Y5/2, lens of tan-colored
sediment near base.

18.04 18.38 .34 Clay, some(?) silt, when split, blocky fracture
developed below 18.14 m but unfractured
above, Nb5.

18.38 19.06 .68 Clay, some(?) silt, massive, 5Y5/2.

19.06 20.19 1.13 No core.

20.19 21.50 1.31 Silt, mostly massive, faint regular bedding
near 21.00 m, discontinuous bedding
between 21.24 and 21.28 m, 5Y5-6/2, zones of
lighter colored beds near 20.56 m.

21.50 21.72 22 No core.

21.72 22.07 .35 Silt, mostly massive, local faint
bedding, 5Y4/4.

22.07 24.77 2.70 Silt, individual well rounded rock fragments
(dropstones?), each 2 to 10 mm long, at 22.40,
23.16, and 23.43 m, faint color bedding,
5Y4-6/2 .

24.77 27.48 2.71 Clay, some(?) silt, mostly massive, mottled
between 24.77 and 24.89 m, 25.61 and 25.72
m, and 25.97 and 26.15 m, poorly defined
bedding between 24.89 and 24.91, 5Y4-6/2;
basal contact gradational over 5 cm.

27.48 2718 .30 Clay, some(?) silt, slightly mottled, possibly
caused by bioturbation, N6.

27.78 30.86 3.08 No core.



Table 1. Log of Core OL-92-1

From To Unit
(meters)  (meters) thickness Description
(meters)

30.86 31.31 .45 Silt or marl, massive though basal 15 ¢m breaks
with horizontal partings, 5Y3-5/2.

31.31 31.47 .16 No core.

3147 31.77 .30 Silty clay, mottled, borings(?) prominent,
5GY3-4/1; basal contact gradational.

31.77 32.66 .89 Silty clay, similar to above, but borings(?) less
prominent, 5GY4-5/1; basal contact
gradational.

32.66 32.97 31 Silty clay, similar to interval between 31.47 and
31.77 m

32.97 33.65 .68 Silty clay, mottled, bioturbation(?) tubes
characteristically 2 to 4 mm wide, 5GY3-4/1;
sharp basal contact.

33.65 33.91 26 Silty clay, mottled, bioturbation(?) tubes
typically 3-6 mm wide, 5GY3-4/1.

3391 34.46 .55 Silty clay, mottled, 5GY4/4, between 34.09 and
34.19 core is brittle and badly jumbled
during extraction from barrel, 5GY4/3-5.

34.46 34.67 21 Silty clay, weakly mottled, soft.

34.67 35.05 .38 Silty clay, mottled, bioturbated(?), tubes up to 10
mm wide, 5G4/3-4.

35.05 35.25 .20 Silty clay, mottled, bioturbated(?) tubes
typically 1 to 5 mm wide, 5G4/3 to 5G4/4.

35.25 35.41 .16 Silty clay, mottled, bioturbated(?) areas up to 50
mm 1in both dimensions, 5G4/3-4.

35.41 35.97 .56 Silty clay, like above, but tubes mostly
1to 2 mm x 5 to 10 mm, 5G4/3-4.

35.97 36.96 .99 Silty clay, massive, very dry, fractures into
blocks, almost brittle; many ostracodes,
some in "beds" one-shell deep, especially in
basal 20 cm.

36.96 37.82 .86 Clay, some(?) silt, massive, mottled, 5GY3-5/1;

soft, probably cuttings not core.



Table 1. Log of Core OL-92-1

From To Unit
(meters)  (meters) thickness Description
(meters)

37.82 38.47 .65 Silty clay, massive, 5GY2/1, some irregular
sub-horizontal areas of 5Y6/1.

38.47 39.49 1.02 Silty clay, massive, 5G1-3/1, some sub-vertical
streaks, 1-2 mm wide, having a
lighter green color.

39.49 39.93 44 Silt and sand, very fine, mixed; at top, very fine
sand, pure, well bedded, mottled: 90% 5Y6/2
and 10% 5GY2/1.

39.93 40.01 .08 No core.

40.01 40.18 .17 Silty clay, massive, 5GY4/1, soft ; probably
cuttings not core.

40.18 40.43 .25 Silty clay, mostly massive, faint horizontal
color beds, 5G4-6/1.

40.43 40.45 .02 Silty clay, massive, 5GY5/2.

40.45 40.87 42 Silty clay, faint color bedding in upper half,
massive in lower, 5GY5-6/1.

40.87 41.07 .20 Silty clay, faint color beds, 5GY3-5/1.

41.07 41.11 .04 Sand, very fine, faint color beds, 5Y5/2.

41.11 41.22 11 Silty clay, faint color beds, 5Y5-6/2 .

41.22 41.27 .05 Sand, very fine, massive, 2GY2/1.

41.27 41.37 .10 Silty clay, faint color bedding, 5GY6/1.

-41.37 41.38 .01 Tephra, impure, massive, 5Y2/1.

41.38 41.54 .16 Silty clay, faint color bedding, 5Y3-6/2.

41.54 42.26 72 Silty clay, massive, 5G2/1.

4226 4251 .25 Silty clay, massive, 5GY4; ostracodes noted,
tephra(?) at 42.36 m.

4251 42.75 .24 Silty clay, massive, 5Y5/1.

42.75 42.97 .22 Silty clay, massive, 5GY2/1.

42.97 43.05 .08 No core.

43.05 43.09 .04 Silty clay, mottled, N4.
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Table 1. Log of Core OL-92-1

From To Unit
(meters) (meters) thickness Description
(meters)

43.09 43.19 .10 Silty clay, mottled, 5GY3-5/1.

43.19 4458 1.39 Silty clay, faint color beds, 1 to 2 cm thick,
5GY3-5/1; zone of bioturbation(?) near
44.00 m.

44,58 44 .82 .24 Silty clay, faintly mottled, 5Y4/1.

44 .82 46.10 1.28 Silty clay, massive, 5GY1-3/1.

46.10 46.37 .24 Silty clay, massive, 5Y4/1; soft, probably
cuttings not core.

46.37 47.58 - 121 Silty clay, massive, 5G1-3/1, basal contact
gradational over 2 to 3 ¢cm.

47.58 47.62 .04 Silt and sand, very fine, dark fragments
of biotite(?), faintly bedded, 5Y4/1.

47.62 48.00 .38 Silty clay, massive, 5GY2/1, many ostracodes.

48.00 48.02 .02 Sand, very fine, faintly bedded, slightly fissile,
5Y6/1; very abundant ostracodes.

48.02 49.15 1.13 No core.

49.15 49.24 .09 Silty clay, massive to mottled, 5Y-5GY4/1;
probably cuttings, not core.

49.24 49.25 .01 Sand, very fine, 5Y6/1.

49.25 49.82 .57 Silty clay, color beds 5- to 10-mm thick,
10Y3-5/2; 2-mm thick ostracode coquina bed
(N2) at 49.52 m, zone of ostracodes at 49.62
m.

49.82 49.97 15 Silty clay, bedding irregular, mottled, colors
vary from dark (5Y4/1) to light (10Y5/2j;
basal contact channel shaped.

49.97 50.10 13 Silty clay, like 49.245 to 49.82 m.

50.10 50.38 .28 Silty clay, faint color beds, 10 to 20 mm thick,
5Y3/1; basal contact gradational.

50.38 50.64

26 Silty clay, massive, 5Y4/4; ostracodes(?)
: present.



Table 1. Log of Core OL-92-1

From To Unit
(meters)  (meters) thickness Description
(meters)

50.64 50.69 .05 Tephra, impure, massive upper half, laminated
lower half, laminae 3 to 10 mm thick, N4-7;
most similar to tephra layer in sediments
beneath Walker Lake at depth of 79 m.

50.69 52.20 1.51 No core.

52.20 52.25 .05 Tephra, impure, very-fine-sand sized, well
sorted, N3, basal contact in shape of

channel; probably part of tephra unit above.

52.25 52.50 .25 Silty clay, very faint color bedding, 10Y4/2.

52.50 52.59 .09 Silty clay, massive to very faint color bedding,
5Y3/1-2.

52.59 52.91 .32 Silty clay, faint color bedding, beds 3-5 mm
thick, 10Y3-6/2; several ostracode coquina
beds (1 to 2 mm thick) between 52.60 and
52.66 m, coquina beds, 5Y6/2.

5291 53.10 .19 Sand, very fine (or ostracodes ?), thin beds of
similar thickness, 5Y6/2; basal contact
gradational over 10 cm.

53.10 54.00 .90 Silty clay, thin color beds, 5Y-5/2, 1- to 2-mm
thick beds of sand (tephra or ostracodes ?) at
53.46, 53.64, and 53.96 m.

54.00 54.87 .87 Silty clay, massive, 5¥3-52.

5487 55.25 .38 Silty clay, faint to prominent color bedding,
5Y4-6/4.

55.25 55.30 .05 Silty clay, mottled, 5¥3-5/2; may be cuttings not
core.

55.30 55.57 27 Silty clay, very faint color bedding, average
thickness 3 to 5 mm, 5Y5/2.

55.57 56.11 .54 Silty clay, very faint color bedding, 5Y4/4.

56.11 56.18 .07 Silty clay, prominent color bedding, 10% 5Y3/4
and 90% 5Y5/4.

56.18 56.27 .09

Silty clay, prominent color bedding (1-5 mm
thick), 90% 5Y3/2 and 10% 5Y5/2 .



Table 1. Log of Core OL-92-1

From To Unit
(meters) (meters) thickness Description
(meters)

56.27 58.35 2.08 Silty clay, upper 5 cm massive, remainder
characterized by faint to prominent color
beds (1 to 10 mm thick), 5Y4-6/2-4.

58.35 59.55 1.20 Silty clay, very faint color beds (10 to 20 mm
thick), 5Y3-4/2.

59.55 59.79 24 Silty clay, moderately prominent color bedding,
5Y4-5/2.

59.79 59.83 .04 Silty clay, bedding defined by color but some
color changes cross bedding, 5Y3-5/2.

59.83 61.37 1.54 Silty clay, massive, 5Y2-4/2; ostracodes

scattered throughout, concentrated between
61.27 and 61.37 m.

BASE OF CORE OL-92-1

Between 5.49 m and 61.37 m (total = 55.88 m), "no core" entries in log account for 8.50 m; thus, 85
percent of this interval was recovered as core (although some of it was suspected of being "cuttings,

not core”).



Table 2. Log of Core OL-92-2

From To Unit
{meters) (meters) thickness Description
(meters)
0.00 61.26 61.26 No core. [See logs of OL-92-1 and -3]

61.26 62.47 1.21 Silty clay, faint color beds, 5-10 mm thick, in
upper 30 cm, massive below, 5Y2/1.

62.47 62.64 17 Clay, moderately calcareous, trace of volcanic
ash, faintly bedded, 5Y7/2.

62.64 63.16 .52 Silty clay, massive, 5Y2/1, basal contact
gradational over 10 cm.

63.16 63.97 81 Silty clay, mostly massive, 5Y-5GY4/1-2.

63.97 64.09 .12 Silty clay, laminar bedding, 5Y4/2.

64.09 64.14 .05 No core.

64.14 64.24 .10 Silty clay, like sediment between 63.97 and
64.09 m, basal contact gradational over 6 cm
interval.

64.24 65.22 .02 Silty clay, massive, 5Y2/1.

65.22 65.25 .03 Sand and silt; two beds of fine to very fine sand,
each 1-3 mm thick, separated by black silt,
each bed massive, sands are 5Y4/4, silt is N2.

65.25 65.64 39 Silty clay, massive, 5Y2/1.

65.64 66.28 .64 Silty clay, very faintly color bedded in upper two
thirds, some tan sand or coarse silt in the
lower third, 5Y3/2.

66.28 66.74 46 Silty clay (70%), discrete beds of clay and clayey
silt (30%) that average about 1 c¢m thick,
bedding faintly but clearly defined.

66.74 66.99 .25 Sand, fine to coarse, average medium, many
grains appear coated with carbonate, poorly
sorted, faintly bedded in lower half, 5Y4-6/4.

66.99 67.19 17 Silty clay, faintly color bedded, beds 5-10 mm
thick, 5Y4-6/2.

67.19 67.23 .07 Silty clay, faintly color bedded, beds 5-10 mm
thick, 5Y3-4/2.

67.23 67.31 .08 Silty clay, some fine to very fine sand,

prominent bedding, some laminar, 5Y4-6/4.

I
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Table 2. Log of Core 0L-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

67.31 68.04 .73 Silty clay, some sand, between 67.40 and 68.14
m, 12 beds of very fine to medium sand, 0.3 to
3.0 cm thick, and separated by silty-clay beds
having thicknesses ranging from 2 to 16 c¢m,
appears possibly cyclical, silty clay 5Y3/2
(56GY3/1 between 67.62 and 67.78 m); 1-cm
thick bed of sand at 67.72 m, 5Y5-6/4.

68.04 68.49 .45 Silty clay, faintly color bedded, 5GY3-4/1.

68.49 69.71 1.32 Silty clay, possibly 5% silt beds in lower half,
faint color bedding, each 0.5 to 10 cm thick,
5GY4-5/1.

69.71 69.95 .24 Silty clay, prominent color bedding, beds
typically 0.2-1.0 cm thick, 10YR5/4, 5-10Y4-
5/2, 5GY4/1.

69.95 70.46 51 Silty clay, faint color beds, 5Y3-5/2.

70.46 70.72 .26 Silty clay, color bedded, beds 0.5 to 1.0 cm thick,
5-10Y3-5/2.

70.72 70.92 .20 Silty clay, very faint beds (color), 5GY3/1;
possible tephra, 0.5 mm thick, at 70.86 m.

70.92 71.82 .90 Silty clay and clayey silt, bedding distinct,
caused by changes in color and sediment
size, 5Y-5GY4-6/1.

71.82 71.92 .10 Silty clay, massive, 5GY2/1.

71.92 71.94 .02 Sand, very fine, exceptionally micaceous,
5Y4/1.

71.94 73.25 1.31 Silty clay, massive in upper third, slightly
bedded in lower two thirds, 5GY2/1 (upper),
5Y4/4 to 5GY2/1 (lower); cross-cutting
vein(?) of white or gray minerals at 72.27 m,
carbonate-rich layer (possibly containing
tephra) at 72.98 m.

73.25 73.51 .26 No core.

73.51 74.36 .85 Siltly clay, distinct color beds, 0.1 to 1.0 cm

thick, 5GY2/1 (upper half) grading down to
5Y-5GY4/1; tephra(?), 1 to 2 mm thick, at
74.27 m.



Table 2. Log of Core OL-92-2

From To Unit
(meters)  (meters) thickness Description
(meters)

74.36 74.38 .02 Limestone, impure, possibly containing tephra,
forms highly indurated zone, massive,
numerous diatoms, 5Y6/1; core fragmented
during removal from core barrel.

74.38 74.42 .04 No core.

74.42 74.47 .05 Limestone, impure, highly indurated, weakly
bedded, 5Y6/1.

74.47 74.83 .36 Silty clay, weakly color bedded, 0.2 to 1.0 cm
thick, beds more widely spaced in middle of
unit, mostly 5-10Y5-6/2-4. '

74.83 75.04 21 Silty clay, weakly-defined color beds, average
5-10 mm thick, 5GY4-5/1.

75.04 75.22 .18 Silty clay, weakly defined color beds, average
0.5 to 1.0 ¢cm thick, 5GY2-4/1.

75.22 75.55 33 Silty clay, massive, 5GY2-4/1.

75.55 76.22 67 Silty clay, slightly mottled, 5GY2-4/1.

76.22 76.51 .29 Silty clay, very faint color bedding, 5B4/1.

76.51 76.56 .05 No core.

76.56 85.64 9.08 Silty clay, massive, 5GY4-5/1; 1- to 2-
cm-thick beds of diatom-rich marl at 79.98,
81.46, 81.76 to 81.84 m, 84.52, and 84.56 m;
normal fault between 83.31 and 83.61 m, dips
about 70°, offsets 5-mm-thick sand bed more
than 20 ¢m (it does not reappear in core, so
not caused by coring pressures).

85.64 85.75 11 No core.

85.75 85.94 .19 Silty clay, like sediments between 82.65 and
85.64 m, basal contact gradational over 15-
cm zone.

85.94 88.75 22.81 Silty clay, weakly color bedded, beds 0.3-2.0 ¢cm

thick, 5GY3-5/1; many beds consist of a dark
layer (with sharp upper contact) that grades
down into a lighter layer of about-equal
thickness; bioturbation(?) structures
throughout, especially between 86.33 and
86.49 m; discontinuities that dip about 20°
seen at 87.61 and 88.36 m.



Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

88.75 91.76 3.01 Silty clay, variegated (bioturbated?), tube
structures up to 7 cm x 1 cm, 80% 5GY5/1,
20% 5GY3/1; possibly slump but probably
core.

91.76 91.80 .04 No core.

91.80 93.09 1.29 Silty clay, perhaps 1% silt or very fine sand,
color beds are 1-3 cm thick, bioturbated(?),
50% 5GY4/1, 50% 5G2/5.

93.09 93.41 .32 Silty clay, bioturbated(?), 20% 5GY2/1, 80%
5GY3/1.

9341 94.30 .89 Silty clay, disseminated grains of silt or very
fine sand that have a glassy luster,
extremely turbated, almost no recognizable
beds, 70% 5Y2/1, 30% 5GY2/1.

94.30 94.84 .54 Silty clay, like above, slightly turbated, faint
color bedding, mostly 5Y2/1, some slightly
lighter.

94.84 94.90 .06 Clay and silt (90%), and very fine sand (10%),
mottled, 5Y2/1.

94.90 94.95 .05 Silty clay, mottled, 5Y2-4/1.

94.95 95.06 11 Clay and silt, like that at 94.84 to 94.90 m.

95.06 95.24 .18 Silty clay grading down to interbedded clay and
sand, very fine to medium, bedding caused
by grain-size variation, 5Y2/1.

95.24 95.52 .28 Sand, medium to coarse, some clay fragments
(up to 10 x 15 mm), sand is granitic, well to
fairly-well sorted, sub-angular to sub-
rounded, dark clay matrix (5-10%), very
faint bedding, coarsest sand in lower half,
5Y2/1; unit contained methane under high
pressure.

95.52 96.06 .54 No core.

96.06 96.17 .11 Sand, fine to coarse, silty matrix, sand angular

to sub-rounded, well sorted, granitic source,
irregular subhorizontal streaks of lighter
beds of silty clay, sand is massive, 5Y-GY2-
4/1.



Table 2. Log of Core OL-92-2

From To Unit

(meters)  (meters) thickness Description

(meters)

96.17 96.42 .25 Sand, medium to coarse, angular to sub-
angular, well sorted, granitic, 5% black
organic-rich (?) matrix, massive, same size
range throughout, 5Y2/1.

96.42 96.51 .09 Sand, medium to very coarse, angular,
granitic, many quartz grains, massive,
5Y2/1, many grains N7-N8.

96.51 96.68 17 Silty clay, dark, mottled, bioturbated(?), lighter
"borings” up to 10 x 70 mm, 5Y-GY2/1.

96.68 96.84 .16 Silty clay, similar to above but "borings”
smaller (up to 2 x 20 mm).

96.84 97.84 1.00 No core.

97.84 98.52 .68 Silty clay, like core between 96.68 and 96.84 m.

98.52 100.76 2.24 Silty clay, disseminated sand grains, zones of
semi-indurated sand at 98.57, 98.74 and 98.90
m, patch (2 x 10 mm) of orange (10YR5/4)
sandstone(?) or fossil wood(?) at 100.01 m,
very faint color banding, 0.5 to 1.5 ¢cm thick,
N1 to 5G-5GY1-3/1; basal contact gradational
over 5 cm.

100.76 100.84 .08 Silty clay, 1 x 3 mm zones of gray (N3-5)
sediment (10%) in darker sediment; core
damaged during extraction.

100.84 100.89 .05 No core.

100.89 100.96 .07 Silty clay, like sediment between 98.52 and
100.76 m.

100.96 101.04 .08 Silty clay, color bedding moderately prominent,
5Y2-5/1.

101.04 101.07 .03 Clay and sand, very fine, well sorted, in
prominent beds 1 to 2 mm thick, 5Y6-7/1.

101.07 101.36 .29

Silty clay, numerous very fine sand layers 1 to 2
" mm thick, both discontinuous and
continuous, uniform color bedding (3 to 15
mm thick) fairly prominent, 5GY2-4/1; sand
beds appear rhythmic, commonly about 1 ¢cm
apart.
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Table 2. Log of Core OL-92-2 Fage 22 Follmss
From To Unit
(meters) (meters) thickness : Description
(meters)

101.36 101.41 .05 Silt and clay, very fine, well bedded due to
variations in grain size, 5Y5/2.

101.41 101.89 .48 Silty clay, faint color bedding (5 to 15 mm
average thickness), and prominent thin
sand beds (0.5 to 1.0 mm thick, spaced about 5
cm apart), silty clay is 5GY5/2, sand is 5Y7/1,
colors darkens below 101.75 m.

101.89 102.37 .48 Silt clay, micaceous, numerous disseminated
sand grains, massive, 5Y2/1.

102.37 102.65 .28 Silty clay, disseminated fine and medium sand
grains, 3-cm-thick bed of very fine sand at
102.54 m, massive, 5Y-5GY2/1.

102.65 102.73 .08 Clay, about 10% silt and very fine sand,
disseminated grains of fine and medium
sand, very well bedded, silt 5Y2/1, sand
5Y6/1.

102.73 102.86 .13 Silty clay, many disseminated grains of sand
faintly bedded, 5Y2-3/1.

102.86 102.90 .04 Silt, some clay and possibly very fine sand, well
bedded due to grain size variation, 10Y5/2.

102.90 103.17 27 Silty clay, discontinuous beds (2 mm thick) of
very fine sand, mottled, 10Y4-6/2.

103.17 103.42 25 Clay, silt, and sand, very fine, massive in upper
and lower quarters, laminated in middle,
(laminae less than 1 mm thick), light part is
very fine sand, dark is clay or silt.

103.42 103.79 .37 Silty clay, 1- to 4-mm-thick beds of very fine
sand are both continuous and discontinuous,
bedding shown by sand beds and color
changes in silt, 10Y6/2 to 5GY2/1, 3-cm
darker zone near middle.

103.79 107.06 3.27 No core.

107.06 107.18 .18 Clay and silt, some beds of very fine sand, color
bedding 2 to 5 mm thick, mostly 5GY3-5/2,
light beds (5Y6/4) are very fine sand.

107.18 107.22 .04 Clay and silt, like above but darker (10Y3/2).

107.22 107.23 .01 Sand, fine to medium, 5Y7/4.
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From To Unit
(meters)  (meters) thickness Description
(meters)

107.23 107.31 .08 Clay and silt, some sand, like 107.18 to
107.22 m.

107.31 107.40 .09 Silt and clay, a 1 cm thick bed of fine to very fine
sand at 107.34 m, very faint color bedding,
10Y4/2.

107.40 109.46 .06 No core.

109.46 110.26 .80 Silty clay, 3 to 6 mm thick beds of very fine sand
at 109.58, 109.86, 109.93, and 110.06 m, silty
clay is nearly massive, slightly mottled,
5G3-5/1.

110.26 111.06 .80 Silty clay, micaceous, 0.5 to 1.0 cm thick beds of
very fine sand at 110.38, 110.41, 110.52,

110.58, 110.61, 110.64, 110.77 and 111.05 m,
bedding defined by sand layers, otherwise by
color, silty clay is 5Y-5GY4/2-4, sand is
5GY4/1.

111.06 111.33 27 Silty clay, micaceous, faint color bedding, 5Y3-
5/4.

111.33 112.37 1.04 Silty clay, beds of silt and very fine sand at
111.54 and 111.75 m, faint color beds, 5GY3-
5/1.

112.37 112.40 .03 Silt and sand, very fine, as alternating beds
having about equal thickness (5 mm),
5GY4/1.

112.40 112.58 .18 Silty clay, like that between 111.33 and
112.37 m.

112.58 112.59 .01 Silt and sand, very fine, 5G3/1.

112.59 112.84 .25 Silt and sand, very fine (upper and lower third),
5GY5/4, and silty clay (middle third),
5GY4/1, faint bedding defined by very fine
sand beds and colors.

112.84 113.44 .60 - Silt and sand, very fine, like that between 112.59
and 112.84 m.

113.44 113.79 35 Silty clay, very few silt and very fine sand beds

except near 113.73 m, nearly massive except
where very fine sand beds are found, 5GY4/1.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

113.79 113.83 .04 Silty clay, trace of very fine sand, nearly
massive, 5GY2/1.

113.83 114.59 .76 Silty clay, like sediment between 113.44 and
113.79 m.

114.59 114.60 .01 Silt, disseminated grains of medium to coarse
sand, nearly massive, 5Y4/6; numerous
ostracodes.

114.60 115.24 .64 No core.

11524 115.43 .19 Silty clay, some silt or very fine sand, faintly
bedded, beds 1-5 mm, 5Y4-6/2.

115.43 116.21 .78 Silty clay, 1-cm-thick beds of silt or very fine
sand at 115.46, 115.73, and 115.80 m, coarser
beds well defined, finer beds weakly defined
by color unless mottled, 5GY4-6/1; clastic
dike composed of silt, between 115.98 and
116.10 m, dips about 70° from horizontal, 3
to 5 cm thick; bubbles, 2 to 4 mm diameter, of
methane(?) forming on freshly-exposed
surface.

116.21 116.85 .65 Silty clay, no sand or silt layers, faint color
beds, slightly mottled 5GY5/1-2.

116.85 117.30 .40 Silty clay, some very fine sand, well bedded by
colors and very fine sand layers that are 0.5
to 5 mm thick, in places rhythmically
bedded, mostly 5GY4/1, between 117.21 and
117.24 m; disturbed zone between 117.07 and
117.12 m is the base of a clastic dike, 2 to 3
mm wide, that extends vertically up to 116.68
m. ,

117.30 117.51 21 Silty clay, very faint color bedding in upper
half, contorted bedding in lower half, 5GY4-
5/1.

11751 117.73 22 Silty clay, like that between 116.85 and 117.30 m
but contains about 5% very fine sand,
bedding defined by both color change and
sand beds that are 1 to 5 mm thick, some beds
tilted, 5GY4/1.

117.73 119.25 1.52 Silt and clay, like sediments between 116.85 and
117.30 m; concentrations of very fine sand
beds having thicknesses ranging from 5 to 11

24



Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

cm at 118.03, 118.36, 118.72, and 119.06 m, silt
and clay 5GY4-6/1, sand layers 5Y6/1 to N8;
between 118.22 and 118.31 m, a 45° "fault”
truncates beds but they can not be matched
across fault.

119.25 119.98 73 Silty clay and an estimated 30% very fine sand
or silt, as discrete beds, sand beds well
bedded, silty clay beds faintly color bedded,
5GY4-5/1; at 119.96 m, a 1-cm-thick bed of
very fine sand, color bedded, N4 grading
upward to N6.

119.98 120.21 23 Silty clay and sand, very fine, as beds, like unit
above put perhaps 40% very fine sand or silt,
5Y4/4 to 5GY5/1; at 120.19 m, a 1-cm bed of
sand containing a few shards of glass.

120.21 120.84 .63 Silty clay, some (?) very fine sand, faintly
bedded, 5GY4/1.

120.84 122.30 1.46 Silty clay, like above, silty or sandy zones
between 121.05 and 121.16, 121.55 and 121.65,
and 122.23 and 122.24 m.

122.30 123.84 1.54 Silty clay, scattered zones containing more silt
and very fine sand, bedding shown by 0.5-
mm-thick) layers of silt and very fine sand
that commonly are about 1 ¢cm apart
(examples near depths of 122.57, 122.97,
123.20, 123.61, and 123.71 m), 5GY5-7/1.

123.84 125.68 1.84 Silty clay, like unit above, though fewer very
fine sand beds, massive.

125.68 126.08 .40 Silt, some very fine sand, 5Y5/4 grading down
to 10Y4/2; very sharp basal contact.

126.08 126.57 .49 Silty clay, grading down to silt and sand, very
fine, in lower third, 10Y6/2 to 5GY4/1.

126.57 129.67 3.10 Silty clay, bedding faint, colors alternate
between green (56GY4-6/1) and orange
(5Y5/1); between 128.18 and 129.33 m, several
subvertical wavy, darker colored lines (1
mm wide), and clastic dikes (2 mm wide);
the dikes start abruptly at about 129.23 and
129.38 m, and thin upward.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

129.67 130.76 1.09 Silty clay, 10% beds of silt and very fine sand,
bedding, caused by silt and sand layers is
moderately distinct; many zones where silt
or sand layers 5 to 15 mm apart, some beds
due to color changes but most of unit is
variegated, 5GY5/1 to 5Y5/4.

130.76 131.14 .38 Silty clay and sand, very fine, in beds 1 to 3 mm
thick, 5 to 20 mm apart, flat, 10Y4/2.

131.14 131.17 .03 Silty clay, massive, 5GY5/1.

131.17 131.18 01 Tephra and sand, very fine to fine, coarser in
upper half, well sorted and bedded, very
hard, N4; tephra are small, clear, and
commonly in shape of a triangle, diamond,
or rectangle.

131.18 134.26 3.08 Silty clay, unit includes at least 14 distinct sand
beds, 2 to 15 mm thick, elsewhere, faint color
beds have gradational contracts, 5GY5/2,
some 5Y5/2.

134.26 134.45 .19 Silty clay, sand layers average about 0.5 mm
thick, 3 to 10 mm apart, a 5 mm layer at
134.39 m, 5GY5/2, some 5Y5/2.

134.45 134.65 .20 Silty clay, like above, but no sand.

134.65 135.06 41 Silty clay and sand, fine, like that between
134.26 and 134.45 m.

135.06 135.10 .04 Silty clay, like that between 134.45 and 134.65 m.

135.10 135.20 .10 Silty clay, massive, 5GY5/1.

135.20 135.22 .02 Silt, very fine sand, faint color bedding, 5Y5/4

135.22 136.08 .86 Silty clay, mostly very faint color bedding, but
discrete beds of silt to very coarse sand 0.5 to
1.0 mm thick, make distinct beds, commonly
as rhythmic sequences of two or three beds
about 1 cm apart.

136.08 136.22 .14 Silty clay, mottled, darker colors make 1 to 2-

mm-wide "veins” (no change in sediment
size), 5-10Y3-4/2.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

136.22 136.46 .24 Silty clay, cut by lighter colored clastic "dikes"
and "sills", 2 to 10 mm wide and about 200
mm high, 5Y3-5/2.

136.46 136.74 .28 Silty clay, massive, 5Y4/4; lower contact
gradational.

136.74 137.38 .64 Silty clay, some silt and very fine sand layers
that are 1 to 2 m thick, silty clay is slightly
mottled, 5GY6/1 to 5Y5/2.

137.38 137.55 .17 Silty clay, very little silt, mottled, 5Y4/2-4.

137.55 137.89 .34 Silty clay, some silt, 5GY6/1 with some 5Y5/2.

137.89 138.21 32 Silty clay, like above but more distinct beds of
silt and very fine sand, 5GY6/1.

138.21 138.80 .59 Silty clay, several silt partings 1 to 2 ¢cm apart,
5Y5/2; lower quarter more brittle, fractured
into blocks when removed from core barrel.

138.80 139.04 .24 No core.

139.04 139.23 .19 Silty clay, some silt in upper third of unit, faint
bedding caused by both color changes and silt
layers, 5GY6/1, some 5Y4/4.

139.23 139.64 41 Silty clay, moderately distinct bedding, some
beds of silt to very fine sand, 10Y4/2.

139.64 140.03 .39 Silty clay and clayey silt, beds and
discontinuous zones of sand, 1 to 3 mm thick,
make prominent beds, distance between sand
bed ranges from 5 to 15 mm, 5GY3-5/1, sand
beds N6-7; lower contact wavy (2 cm
amplitude, 4 cm wave length).

140.03 140.83 .80 Silty clay, massive, 5GY5/1.

140.83 141.46 .63 Silty clay, like that between 139.64 and 140.03 m,
but more silt and very fine sand in upper
quarter of this unit.

141.46 141.82 .36 Silty clay, like that between 140.03 and 140.83.

141.82 141.86 .04 Silty or sandy clay, disseminated fine to very
fine sand, 5G4/1.

141.86 141.89 .03 Silty or sandy clay, like above, 5Y4/4.
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From
(meters)

To

(meters)

Unit
thickness Description
(meters)

141.89

142.09

142.57

142.89

143.08

143.25

143.61

144.83

145.24

146.74

142.02

142.57

142.89

143.08

143.25

143.61

14483

145.24

146.74

146.92

.13 Silty or sandy clay, like that between 141.82 and
141.86.

.48 Silty or sandy clay, like that between 41.89 and
142.09 m, 1-mm thick beds of silt and very
fine sand more common in upper quarter of
this unit, subvertical "veins" of darker
colors, 1 to 15 mm across, otherwise massive,
5G4/1, with insides of "veins" 5G3/1.

.32 Silty clay, disseminated biotite flakes, 2-mm
layer of very fine sand at 142.83 m, massive,
5-10Y4/4.

.19 Silty clay, disseminated silt and very fine sand
grains, massive except for vertical color
"veins", 5Y4/4.

17 Silty clay, with 1- to 3-mm-wide clumps of very
fine sand between 143.11 and 143.25 m,
massive except for vertical color "veins”,
5Y4/4.

.36 Silty clay, some beds of silt and very fine sand,
"veins” defined by colors, unit mostly
5GY5/1, "veins" 5Y4/3.

1.22 Silty clay, disseminated silt and very fine
sand, 5-10Y4-5/1-2; one color "vein” extends
from 144.07 m to 143.63 m which is 5Y4/4,
another extends from 144.83 m to 144.61 m
which is 5GY4/1.

41 Silty clay, sparse very fine sand, 5-10Y4-6/1-2;
several vertical color "veins”, a 10-cm long
"vein” at base in cut by a 45° fault.

1.50 Silty clay, no conspicuous silt or sand layers,
mottled, 5Y-5GY5/1; three vertical to sub-
horizontal color "veins” 1 to 2 mm wide are
5G4/4.

.18 Silty clay, like above but no color "veins”, 5Y-
5GY5/1.
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From
(meters)

To

(meters)

Unit
thickness Description
(meters)

146.92

147.68

147.81

148.84

149.47

149.55

149.87

150.93

151.88

15341

155.25

155.33

155.74

147.68

147.81

148.84

149.47

149.55

149.87

150.93

151.88

153.41

1565.25

155.33

155.74

157.01

.16 Silty clay, mostly massive, 5Y3-5/4 grading
down to 5Y4/6; clastic dike, 5 to 15 mm wide,
extends from base to top of unit, its
boundaries are very sharp, a 2-mm-thick bed
of fine sand, 12 ¢cm up from base, is offset 2
mm by dike; basal 5 cm is ostracode coquina.

.13 Silt and clay, silt is both disseminated and in
thin beds, 5-10Y4/2.

1.03 Silty clay, with fine to very fine sand beds and
pods that are 2 to 10 mm in diameter, sand
beds mostly 1 to 3 mm thick, silty clay is
mostly massive, some color beds, 10Y4/2,
thicker sand beds are 5Y4/2.

.63 Silty clay, numerous 1- to 3-mm thick beds of
fine to very fine sand, massive except for
sand beds, 5GY4/1.

.08 Silty clay, massive, some sand pods (not beds),
5G4/1.

.32 Silty clay, massive, a few sand pods near
149.65 m, 5GY5/1.

1.06 Silty clay, a 3-mm-thick bed of very fine sand at
149.91 m, mostly massive, some sand pods
near 150.03 and 150.48 m, upper half of unit
1s 5GY5/1, lower half is 5G5/1; at 150.24 m 1s
a pebble 12 mm long.

95 No core.

1.53 Silty clay, two 2-mm granules noted, several
thin silt-free zones, massive, 5G5/1.

1.84 Silty clay, variable disseminated silt and very
fine sand, massive to faintly mottled,
5GY5/1; basal contact sharp but wavy.

.08 Silt and sand, very fine , some clay, very hard,
both color and grain-size bedding, 5Y5/2 to
5GY5/1.

41 Silty clay, like that between 154.51 and 155.25 m,
5GY5/1.

1.27 Silty clay, faint color beds, 5 to 15 mm thick, 5Y-
5GY4-5/1-4.
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From To Unit
(meters) (meters) thickness Description
(meters)

157.01 157.29 .28 Silty clay, some(?) very fine sand in upper half|
grades down to fine or medium sand, faintly
bedded, 5Y4-5/2.

157.29 157.35 .06 No core.

157.35 158.51 1.16 Silty clay, a few silt- to-medium-sand beds,
mostly massive except for coarser beds,
5GY5/1.

158.51 162.69 4.18 No core.

162.69 162.81 12 Silty clay, massive, 5GY5/1; basal contact
gradational.

162.81 163.11 .30 Silty clay, several 3-mm-thick beds of fine to
medium sand, well bedded where sand zones
occur, silty clay is massive and 5GY5/1,
sand is 5Y4/1; near base is a 7-cm-high
rounded "intrusion" of sand containing
discrete 1 to 2 mm pods of N6 fine sand.

163.11 163.30 .19 Sand, fine to very fine, very hard (beds not bent
down at core edge), 5Y4-5/2-4.

163.30 163.44 .14 Silty clay, several 1-mm-thick beds of sand,
zone of dark, very fine sand near base,
5GY5/1.

163.44 163.53 .09 Silty clay, disseminated sand grains, silty clay
is massive, 15-mm-thick bed of dark sand is
well bedded, 5Y3-4/4.

163.53 164.04 51 Clay, with some beds of silt and sand, sand in

' beds (1 to 10 mm thick) and pods (1 to 3 mm
across), massive except for sand beds,
5GY3-4/1.

164.04 164.28 24 Silty clay, almost no sand, massive, 5GY4/1.

164.28 164.49 21 Silty clay, many disseminated grains of fine to
very fine sand and white carbonate pods,
massive, 5Y-GY4/1.

164.49 164.73 .24 Silty clay, like above, 5Y4-5/2.

164.73 164.82 .09 Silty clay, like that between 164.04 and 164.28 m.

164.82 166.74 1.92 No core.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

166.74 166.89 .15 Silty clay, massive, 5GY5/1.

166.89 167.22 .33 Silty clay containing disseminated very fine
sand, several white carbonate pods, several
beds of medium to fine sand, silt is massive,
sand is fairly well sorted silty clay is 5GY5-
6/2, sand is 10Y4/2; near middle of unit is a
40-mm-wide pod of fairly well sorted fine to
medium sand.

167.22 167.26 .04 Silty clay, like unit above, massive, 5Y3/4.

167.26 168.63 1.37 Silty clay, beds and pods of very fine sand in
upper quarter of unit, no sand seen in
remaining part of unit, essentially massive,
5GY5/1, sand i1s N7.

168.63 171.42 2.79 No core.

171.42 171.64 22 Silty clay, massive, 5GY4/1.

171.64 171.73 .09 No core.

171.73 173.68 1.95 Silty clay, small amount of disseminated silt or
very fine sand fragments having glassy
luster (quartz or mica ?), massive, 5G4/1; two
vertical color "veins”, 25 and 10 c¢cm long, are
5GY3/1.

173.68 173.82 .14 Silt or very fine sand, a 3-cm-thick very hard
layer at base, could be a tuff or carbonate-
cemented zone, 5Y5/2; sediments are from
core-catcher, stored in bag.

173.82 174.16 .34 No core.

174.16 175.53 1.37 Clay, with 1to 5% silt or very fine sand, mostly
massive, very faintly mottled between 174.81
and 175.28 m, faintly color bedded below
5GY5/1.

175.53 176.30 77 No core.

176.30 178.03 1.73 Clay, like core segment described above,
massive, 5GY5/1.

178.03 178.74 71 No core.



Table 2. Log of Core OL-92-2

From To Unit
(meters)  (meters) thickness Description
(meters)

178.74 181.32 2.58 Silty clay, about 2% disseminated very fine
sand, massive, 5GY5/1.

181.32 181.79 47 No core.

181.79 183.18 1.39 Silty clay, like next core unit above.

183.18 184.68 1.50 Silty clay, like unit above, massive except for 2-
mm-wide vertical color veins between 184.06
and 194.20 m which are darker, 5GY5/1.

184.68 184.82 .14 Silty clay, containing very fine and medium
sand as disseminated grains, not beds,
massive, 5GY5/1. '

184.82 184.84 .02 Silt and sand, fine, much mica, sharp upper
contact, 5Y6/1.

184.84 185.94 1.10 Clay, silt, and sand, very fine, some
disseminated grains of coarse and very
coarse sand or granules, massive, 5GY6/1.

185.94 186.57 .63 Clay and silt, similar to above but fewer sand
grains and coarse fragments, massive,
5GY6/1.

186.57 186.66 .09 Clay, silt, and sand, very fine, like sediments
between 185.84 and 185.94 m.

186.66 186.95 .29 Silty clay, 2-cm-thick very fine sand layer in
upper part, faint color bedding lower half,
5GY5/2 grading down to 5Y6/1-2.

186.95 187.27 .32 Clay, silt, and sand, very fine, massive,
5Y6/1-2.

187.27 187.44 17 Silt, some very fine to fine sand, faint color
bedding, 10Y4/2.

187.44 187.70 26 Silt, some beds of very fine to fine sand,
otherwise massive, 5GY4/1

187.70 187.85 15 Silt and sand, very fine to fine, 0- to 3- mm bed
of black sand in lower half, 5GY4/1.

187.85 187.88 .05 Sand, coarse, well sorted, little matrix, faint

bedding caused by variations in sand size,
10Y4/2.
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From To Unit
{meters) (meters) thickness Description
(meters)

187.88 189.07 119 Clay, silt, and sand, very fine, noted 10
prominent sand beds, each 2 to 5-mm-thick,
scattered throughout interval, sand beds are
5G4/1 to N4, clay and silt are 5G4/1.

189.07 189.12 .05 Sand, medium to fine, well sorted, 5G2/1.

189.12 189.48 .36 Silty sand, very fine, some clay, very
calcareous, slightly mottled, faint bedding in
basal 6 em, N7 at top grading down to
5GY4/1.

189.48 189.49 .01 Sand, very fine, very well sorted and bedded,
5Y6-8/2.

189.49 190.38 .89 Silty clay (80%) and sand (20%), very fine to
fine, pods (not beds) of well sorted fine sand
in upper third of unit, several 5-mm-thick
beds of slightly coarser sand found in lower
two-thirds of unit, sand is 5Y4/2, silty clay is
5GY4-5/1.

190.38 190.51 .13 Sand, fine to very fine, massive, 5Y4/1.

190.51 190.53 .02 Silty clay, some sand, massive, 5Y4/1.

190.53 190.63 .01 Sand, fine to medium, fair sorting, sub-angular
fragments, massive, 5GY4-5/1.

190.63 191.61 .98 Silty clay, some very fine sand, alternating
with 17 beds, 3 to 30 mm thick, of fine to very
coarse sand, silty clay is massive, sand is
faintly bedded, 5GY4-6/1.

191.61 192.16 .55 Silty clay and clayey silt, very little sand,
massive, 5Y-5YR4/1 grading down to
5GY4/1.

192.16 193.05 .89 Silty clay, some fine sand beds, like sediments
between 190.63 and 191.61 m.

193.05 193.98 .93 Silty clay and clayey silt, like sediments
between 191.61 and 192.16 m except some thin
sand layers in lower part of unit.

193.98 194.63 .65 Silt, some clay, about 2% very fine to medium

sand, disseminated, massive, 5G4-5/1.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) {meters) thickness Description
(meters)

194.63 194.81 .18 Silt and clay, a few thin very fine sand beds,
basal beds very calcareous, mottled, 5GY4-
5/1 grading down to 5Y6-7/1 at base; basal
contact is a color change that is sharp but
has irregular shape over a zone 3 cm deep.

194.81 195.49 .68 Silt and clay, a few 1-mm-thick beds of very
fine sand, calcareous, 5Y5/1; mollusk-
coquina bed at 195.14 m.

195.49 196.56 1.07 Clay and silt, small amounts of very fine to
medium sand, massive, mottled, qo]ors
define zones that change downward in the
following sequence: 5Y5/1, 5GY6/1, 5Y5-
5GY5/1, 5Y6/2, and 5Y-5GY5/1.

196.56 196.64 .08 Silt and clay, mottled, 5GY5/1.

196.64 196.74 .10 Silt and sand, very fine, faint color bedding, 1
to 3 cm thick, 5Y4-6/2-4.

196.74 196.81 .07 Clay and silt, mottled, 5GY5/1.

196.81 197.01 20 Silt, some clay, beds of very fine sand, very
calcareous, mottled, 5Y4-5/2.

197.01 197.64 63 Silt, some(?) clay, like unit above but includes
several irregular black (N2) pods that have
dimensions up to 5 mm x 10 mm.

197.64 198.37 73 Clay and silt, a few beds of very fine to fine sand
(1-2 mm thick), mottled, 10Y5/2 (85%) and
5GY2/1 (15%); ostracodes abundant in sandy
layers.

198.37 198.64 27 Clay and silt, calcareous, very few irregular
dark splotches up to 2 mm wide, 10Y6/2.

198.64 198.96 32 Clay and silt, like sediments between 197.64
and 198.37 m.

198.96 199.15 19 Clay and silt, like unit above except for colors
which are 10Y6/2 to 5Y6/4.

199.15 200.65 1.50 Silt and clay, lighter colored areas very

calcareous, numerous thin partings of very
fine to medium sand, colors mostly 5-10Y4/2,
zones of 10Y6/2.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

200.65 201.60 .95 Clay and silt, about 10 fine sand beds, 1 to 4 mm
thick, otherwise massive, 5GY5/1 at top,
grades down to 5Y5/2.

201.60 203.10 1.50 Silt and clay, fine to very fine, sand beds
constitute less than 1%, calcareous, mottled
to faint bedding, color beds average about 1
c¢m thick, predominantly 10Y4-5/2 and 5Y4-
5/4.

203.10 203.30 20 Clay and silt, mottled, faint color bedding, one
black zone near base, mostly 5Y4/4 to 10Y4/2.

203.30 203.43 13 Clay and silt, some fine to very fine sand
partings, 5Y5/4, some 5Y3-4/2.

203.43 203.72 29 Silt and clay, like sediment between 201.60 and
203.10 m.

203.72 204.27 55 Silt and clay, like above, but many sand
partings, color changes to 5-10Y4/2.

204.27 206.17 1.90 No core.

206.17 206.78 .66 Sand, coarse to very coarse, fairly well
sorted, subangular to subround, appears to
be granitic in origin, massive, 5Y5/1,
grains, lighter, probably dark clay mixed
with sand.

206.78 207.09 31 No core.

207.09 207.53 44 Sand, fine to medium, slightly calcareous,
much mica(?) and quartz, massive, 5GY4/1.

207.53 207.93 .40 Sand, fine, some medium, intermixed silt, 1-
cm-thick bed of clean fine sand at 207.58 m,
cm-thick pod of clean fine sand 5 ¢m lower,
massive except where beds of sand occur,
5GY4/1.

207.93 207.99 .06 Sand, very coarse (95%), some smaller grains,
massive, 5GY4/1.

207.99 208.04 .05 Sand, medium (95%), one 3-mm long sand
fragment, little matrix, massive, 5GY4/1.

208.04 208.46 42 Sand, fine, like sediment between 207.53 and

207.93.
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From To Unit
(meters) (meters) thickness Description
(meters)

208.46 208.61 .15 No core.

208.61 209.86 1.25 Silt and clay, numerous thin beds of silt or
very fine sand, moderately well bedded
due to sediment-size changes, 5GY5/1.

209.86 21155 1.69 Silty clay, rare thin beds of silt or very fine
sand, massive except for thin silt beds,
5GY5/1.

211.55 211.58 .03 Sand, very fine, very weakly bedded, 5Y5/1.

211.568 211.61 .03 Silty clay, very weakly bedded, 5GY5/1.

211.61 21191 .30 No core.

211.91 213.34 143 Silt and clay, partings of very fine sand,
massive except for sand partings, 3GY4/1.

213.34 214.77 1.43 Silt and clay, numerous very fine sand
laminae (1 to 3 mm thick) and beds, bed of
black (N2) sand, massive except for sand
laminae and beds, 5GY4-5/1.

214.77 214 .86 .09 Silt to sand, very fine, massive, 5GY5/1.

214.86 215.20 34 Clay, silt, and sand, very fine, massive,
5GY5/1.

215.20 215.47 .27 Clay and silt, massive, 5GY5/1.

21547 215.78 31 Silt and sand, very fine, beds of fine sand,
5GY5/1.

215.78 216.54 .76 Silt, some clay, about 10 very fine sand
beds, massive elsewhere, 5GY5/1.

216.54 216.75 21 Sand, coarse to very coarse, some clay, mottled,
N2-N6 (sand) and 5Y4/1 (clay); probably
cuttings, not core.

216.756 217.34 .59 Sand, coarse to very coarse, some
medium sand, fair to good sorting, grains
sub-angular to sub-round; quartz and
feldspar common, 10% dark minerals,
massive, N3-N7 (clay contamination
causes darker colors.)

217.34 219.73 2.39 No core.

219.73 219.75 .02 Silt and sand, very fine, massive, 5GY5/1.
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From To Unit
(meters) (meters) thickness Description
(meters)

219.75 220.89 1.14 Silt and clay, some very fine sand partings,
massive except for sand partings, 5GY5/4.

220.89 220.90 .01 Sand, very fine to fine, well sorted, sub-angular
to sub-round, quartz, massive, N4.

220.90 221.25 .35 Silt and sand, very fine, grades down into
very fine to medium sand in lower half|
massive, mostly 5GY5/1, but between 220.93
and 221.16 m, a subvertical color contact
separates 5GY5/1 from a lesser amount of
5GY6/1 silt and sand. ’

221.25 221.72 41 Clay and silt, very little fine sand as partings,
massive, 5GY5/1

221.72 223.08 1.36 Clay and silt, 5% very fine sand as numerous
discrete thin beds, otherwise massive, 5GY4-
5/1.

223.08 223.22 .14 Silt and sand, very fine, some clay beds,
5Y5/2.

223.22 223.24 .02 Silt and sand, very fine, like sediments between
221.72 and 223.08 m.

223.24 224.09 .85 Silt and clay, partings of very fine sand,
5GY5/1 changing gradually near middle of
interval to 5Y6/1; basal contact gradational
over 5 ¢cm interval.

224.09 224.14 .05 Silt and clay, massive, 5GY5/1.

224.14 22417 .03 Tephra, very fine grained, not calcareous,
slightly gritty feel, mottled, N5-N7, darker
color near base; major component identified
as Dibekulewe ash bed.

22417 224 .46 .29 Silt and sand, very fine, some clay, massive,
5GY5/1.

224 .46 224 61 .15 Silt and sand, very fine, some clay, massive,
5GY4/2.

224.61 226.37 1.76 Silt, some clay and very fine sand, massive
except for partings of very fine sand, 5Y4/2.

226.37 226.45 .08 Sand, fine to medium, bedding defined by

changes in sand sizes, 5Y5/1.
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From To Unit
(meters) (meters) thickness Description
(meters)

226.45 226.50 .05 Sand, medium to very coarse, 5Y2/1.

226.50 226.69 .19 Sand, medium to very coarse, 5Y3/1.

226.69 226.88 .19 Sand, fine to very coarse, average near medium
5GY4/1.

226.88 226.95 .07 Sand, coarse grading down to medium and fine,
massive, 5GY4/1.

226.95 227.02 .07 Sand, fine grading down to coarse, average
near medium, very faintly bedded, 5GY4/1.

227.02 227.26 24 Silt to sand, fine, average very fine, 5GY5/1.

227.26 227.36 .10 Sand, medium, well sorted, quartzose, sub-
angular to sub-round, massive, 5GY5-6/1.

227.36 22751 15 No core.

22751 227.67 .16 Granules and sand, average very coarse,
granules range up to 4 mm long, one granule
of basalt cinder i1s 20 mm long, massive,
10G4/2; the most poorly sorted sediment
seen down to this level in core.

227.67 227.77 .10 Sand, coarse to very coarse, fairly well sorted,
massive, 5GY4/1.

227.77 227.82 05 Silt to sand, very coarse, some clayv, massive,
5G4/2.

227.82 229.82 2.00 No core.

229.82 229.98 .16 Sand, medium to very coarse, scattered
granules up to 8 mm long, quarizose, poorly
sorted, sub-angular to sub-rounded, massive,
5G4/1.

229.98 233.03 .05 No core.

233.03 233.45 42 Sand, medium to fine, well sorted, one 2-mm
well rounded grain, finer grains angular to
sub-angular, quartzose, very faint bedding,
5G5/1.

233.45 233.68 23 Sand, medium, well sorted, sub-angular to sub-

rounded, quartzose, massive, 5GY4/1.

38
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Table 2. Log of Core OL-92-2

From To Unit
(meters)  (meters) thickness Description
(meters)

233.68 233.78 .10 Sand, fine to very fine, 3- to 5-cm-thick beds of
fine clean sand at 233.70 and and 233.74 m,
otherwise massive, 5GY4/1.

233.78 23391 .13 Sand, like sediment between 233.45 and
233.68 m.

23391 234.21 .30 No core.

234.21 234.47 .26 Sand, medium, well sorted, sub-angular,
quartzose, massive, 5GY4/1.

23447 234.66 .19 Sand, fine, otherwise same as above.’

234.66 234.81 .15 Silt, some very fine to medium sand, massive,
5G5/1.

234.81 235.10 .29 Sand, medium, massive, 5GY3/1.

235.10 235.11 .01 Sand, medium to fine, quartzose, massive,
5GY3/1.

235.11 235.72 61 Silt to sand, fine, massive, very hard, 5G5/1.

235.72 235.75 .03 Sand, fine, well sorted, quartzose, wavy lower
contact over thickness of 3 cm, 5GY4/1.

235.75 235.87 12 Silt to sand, very fine, massive, 5GY4/1.

235.87 235.88 .01 Sand, fine, massive, 5GY4/1.

235.88 235.95 .07 Silt to sand, very fine, massive, 5GY4/1.

235.95 236.45 .50 No core.

236.45 236.85 .40 Sand, fine to medium, some very fine sand
and silt, pods of coarse sand, massive
with some partings, 5G5/1; lower contact
gradational over 5 cm.

236.85 237.02 .17 Silt and sand, very fine, massive, 5G6/1; lower
contact gradational over 5 cm.

237.02 237.11 .09 Sand, like sediment between 236.45 and
236.85 m.

237.11 237.18 .07 Silt and sand, very fine, massive with some

partings, 5G6/1.
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From To Unit
(meters)  (meters) thickness Description
(meters)

237.18 237.38 .20 Sand, medium, quartz rich, well sorted, sub-
angular, massive, 5GY5/1.

237.38 237.69 31 Sand, medium, some very fine sand and silt,
pods of coarse sand, well sorted, massive
with some partings, 5GY5/1.

237.69 238.08 .39 Sand, coarse, 2-cm bed of very coarse sand at
237.76 m, well sorted, sub-angular, massive,
5GY5/1; basal contact gradational over 6 cm.

238.08 238.40 .32 Silt, intermixed fine to very coarse sand
grading down to fine to medium sand, upper
part poorly sorted, lower part well sorted,
massive, 5GY5/1.

238.40 238.56 .16 Silt to sand, mostly fine, coarser in lower half,
massive, 5GY5/1.

238.56 238.67 11 Sand, medium, notably free of fine matrix,
massive, 5GY5/1.

238.67 238.88 21 Silt to sand, fine, massive, very hard, 5GY5/1.

238.88 239.80 .92 No core.

239.80 240.12 .32 Silt, grading down to silty medium sand in
basal 3 ¢m, massive, 5GY5/1.

240.12 240.37 25 Sand, medium, 2% larger fragments of biotite,
well sorted, sub-angular, massive, 5GY5/1.

240.37 240.50 .13 Sand, fine, otherwise like above unit.

240.50 240.78 28 Silt, like that between 239.80 and 240.12 m,
grades down into fine sand in basal 3 ¢m,
massive, 5GY5/1.

240.78 240.96 .18 Sand, medium, well sorted, sub-angular,
quartzose, massive, 5GY5/1; basal contact
gradational over 4 cm.

240.96 241.23 .27 Silt, like sediment between 239.80 and 240.12 m.

241.23 241.42 .19 Sand, medium, like sediment between 240.78
and 240.96 m.

24142 244 45 3.03 No core.
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Table 2. Log of Core OL-92-2

From
(meters)

To

(meters)

Unit
thickness Description
(meters)

244.45

244.70

245.05

245.38

245.64

245.76

246.00

246.11

246.26

247.32

247.58

247.71

250.37

24470

245.05

24538

245.64

245.76

246.00

246.11

246.26

247.32

247.58

247.77

250.37

250.48

25 Sandy silt, grading down to fine to very fine
sand, well sorted, sub-angular, massive
5G5/1 grading down to 5GY-10Y4/1-2.

35 Sand, fine to medium , otherwise like above
unit, massive, 5Y-5GY4-5/1-2; basal contact
gradational over 3 cm.

.33 Sand, fine to very fine, grading down into fine
to medium sand, includes much silt, sand
well sorted, sub-angular, unit mottled in
upper third, massive in lower part, 5Y5/2 to
5GY5/1 in mottled part, 5GY5/1 i massive
part.

.26 Sand, coarse in middle third, medium in
remaining thirds, well sorted, sub-angular,
massive, 5GY5/1.

12 Sandy silt, 1-2 mm-thick partings of very fine
sand, faintly bedded, 5GY5/1, 1 cm of 5Y2/1
at base.

.24 Sand, medium grading down to fine and very
fine, massive, 5GY6/1 grading down to
5GY4/1.

11 Sand, medium to very coarse, sub-angular,
moderately well sorted, massive, 5GY5/1.

.15 Sand, like that between 245.76 and 246.00 m.

1.06 No core.

.26 Silt and sand, very fine to fine, calcareous,
unit is massive, 5G5/1; three large
concretions(?), up to 50 mm in long
dimensions; concretion lithology on fresh
surfaces is similar to enclosing sediment but
very hard.

19 Sandy silt, grading down to very fine to fine
sand, 5-cm bed of sand near middle of unit is
“cleaner” than rest of unit, massive, 5G4/1 to
5GY5/1 for "cleaner” sand.

2.60 No core.

11 Sand, fine to medium, fair sorting, massive,
5GY5/1.
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From To Unit
(meters)  (meters) thickness Description
{meters)

250.48 250.71 23 Silt and sand, fine to medium, more silty in
lower part, massive to faintly bedded,
5GY5-6/1; basal contact dips over 4 ¢cm range.

250.71 250.87 .16 Sand, fine to medium, well sorted, subangular,
quartzose, faint horizontal bedding planes,
mostly 5GY5/1, 5GY6/1 near base.

250.87 250.88 .01 Silt and sand, very fine, "clean”, 5GY4/1.

250.88 251.52 .64 Silt and sand, fine to medium, fair sorting,
massive, 5-cm bed of subangular fine to
medium sand near 251.38 m is "clean” and
well sorted, 5Y4/1 to 5GY5/1.

251.52 251.67 .15 Sand, medium, "clean”, sub-angular, very well
sorted, massive, 5GY4/1.

251.67 252.50 .83 No core.

252.50 253.17 67 Sand, medium to coarse, angular to sub-
angular, uniformly quartzose, well sorted,
massive, N6 to 5GY6/1.

253.17 253.18 .01 Silt and sand, very fine, massive, 5GY4/1.

253.18 253.47 29 Silt and sand, very fine to medium, faintly
bedded, 5G4/1.

253.47 253.60 13 Sand, very fine to medium , well sorted, 5GY3/1,;
gradational lower contact .

253.60 254.00 40 Sand, very fine to medium, averages fine, well
sorted, some silt in matrix, quartzose, very
faintly bedded in upper part, 5Y3-4/1.

254.00 255.04 1.04 Sand, very fine to medium, averages fine,
grades down to silt and sand, fine to very
fine, unit massive, 5GY4-5/1.

255.04 255.17 .13 Sand, fine to coarse, average medium,
quartzose, sub-angular, massive, 5GY4/1.

255.17 255.32 15 Silt and sand, very fine to fine, massive,
5GY4/1.

255.32 255.51 .19 Sand, very fine to medium, average fine,

quartzose, massive, 5GY4/1.

L2
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From To Unit
(meters)  (meters) thickness Description
(meters)

255.51 255.58 .07 Silt , 5% very fine to medium sand, massive,
5GY4/1.

255.58 261.95 6.37 No core.

261.95 262.28 .33 Sand, fine to medium, a few fragments up
to 4 mm long, clean, fairly well sorted,
quartzose, sub-angular, massive, 5GY4/1.

262.28 262.30 .02 Sand, medium to coarse, massive, 5GY4/1.

262.30 265.98 3.68 No core.

265.98 266.10 12 Clay and silt, mixed, probably slump not core.

266.10 266.12 .02 Sand, fine to medium, well sorted, quartzose,
fairly "clean”, massive, 5GY5/1.

266.12 266.22 .10 Silt and sand, very fine, 1-cm silty clay bed at
266.19 m, otherwise massive, 5GY5/1.

266.22 266.32 10 Clay and silt, 1% very fine sand, mottled, 5GY3-

- 5/2.

266.32 266.78 .46 Silt and clay, 3% very fine or fine sand as
dispersed grains, diatom-rich layer at 266.43
m, faintly bedded to mottled, N2-3, some beds
of 5Y3/1.

266.78 267.06 .28 Clay, 1 to 2% dispersed very fine to fine sand
grains, massive and dense, breaks with
conchoidal fracture, N2.

267.06 267.48 42 Clay, 1to 2 % dispersed very fine to fine sand
grains, 4-cm zone near 268.14 m contains up
to 5% dispersed grains, some silty beds, color
beds average about 1 to 2 ¢m thick, some
zones mottled, N2 to 5Y5/1.

267.48 267.66 .18 Clay, silt, and sand, very fine, averages silt,
faint color beds and strongly mottled zones,
5Y3-4/2, N2 locally.

267.66 267.76 .10 Clay, silt, and sand, very fine, massive, N2.

267.76 268.24 .48 Clay, silt, and sand, very fine, averages silt,

some clay-free zones, massive to very faintly
bedded, 5Y4/1.

H3



04

Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

268.24 268.32 .08 Clay, 1 to 2% dispersed grains of fine to very
fine sand grains, massive, dense, N2.

268.32 269.88 .56 No core.

269.88 272.38 2.50 Clay, some silt, 1 to 3% dispersed grains of very
fine to medium sand, some grains appear
well rounded but most are sub-angular,
mostly mottled, some faint color beds,
fractures with conchoidal surface that has a
"waxy" luster, N2 (6GY4/1 when partly dry)
and 5Y4-5/2; ostracodes and diatoms visible.

272.38 272.44 .06 Silt and sand, very fine, cemented to rock-
like hardness by carbonate, massive,
5GY4/1.

272.44 272.45 .01 Clay and silt, massive, 5GY4/1.

272.45 272.61 .16 Silt, 2% dispersed grains of very fine to

medium sand, massive, 5G4/1.

27261 275.55 2.94 No core.

275.55 276.05 .50 Clay (and silt?), disseminated fine to medium
sand, massive, 5GY4/1, some (near top)

N5.

276.05 276.17 12 Clay, possibly some silt, disseminated fine to
medium sand, mottled (bioturbated?), 5GY4/1
(matrix) and 5Y5/1 ("tubes”).

276.17 276.70 .53 Clay, possibly some silt, like sediments between
275.55 and 276.05 m; basal contact
gradational over 20 to 30 ¢cm.

276.70 276.88 .18 Clay, like above, but occasional thin zones of
fine to medium sand, some as near-
horizontal (but commonly discontinuous)
"beds", and some as clastic dikes,
generally massive, 5GY4-5/1.

276.88 277.66 18 Clay, 2% disseminated fragments of fine-sand-

sized grains of quartz(?), massive, 5GY4/1;
near 276.95 m, a 2-cm wide, irregularly
shaped pod of fine to medium sand, 10YR3/2.
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From
(meters)

To

(meters)

Unit
thickness
(meters)

Description

277.66

277.80

278.86

278.89

279.33

279.66

279.711

279.72

279.80

271.80

278.86

278.89

279.33

279.66

279.71

279.72

279.80

279.90

.14

1.06

.03

.44

.33

.05

.01

.08

.10

Clay, some silt, much is faintly bedded but some
zones are massive, abundant biotite, 5G5/1 to
5GY5/1; 0.5 to 1.0 mm-thick lenticular beds
and clastic dikes of very fine to fine, dark
(N3) sand, beds are horizontal to sub-
horizontal, dikes cut bedding, basal 4 cm has
dike, up to 2 cm thick, of poorly sorted fine
to very coarse sand.

Clay, some silt, with fine to medium sand
as isolated grains, mostly angular flakes of
bronze-colored flat mineral (oxybiotite or
glass?) up to 1 mm long, parallel to bedding
planes, 1- to 3-cm-thick beds of fine sand
between 278.50 and 278.70 m; massive in
upper part, sand beds in lower part,
5GY4-6/1.

Sandstone, fine to very coarse sand, possibly
some tephra, very well indurated, not
calcareous, poorly sorted, notable amounts of
mica(?) on some bedding surfaces, sediment
from granitic terrain, bedding caused by
grain size or composition changes, beds 2 to
10 cm thick, N5-7 (dry).

Sand, medium to very coarse, poorly sorted,
sub-angular to sub-round, quartzose, some
clay or silt in matrix, silt bed near 279.04 m,
massive to faint bedding, N5-5Y-GY5/1, silt
layer is 5Y5/1.

Clay , silt, and sand, fine, thin beds of fine to -
medium sand, faintly bedded , 5GY5/1.

Sand, very fine to medium, well sorted,
moderately distinct bedding, 5Y4/1.

Clay, silt, and sand, very fine, massive,
5GY5/1.

Sand, very fine to medium, well sorted, distinct
bedding, 5Y4/1.

Sand, medium to very coarse, sub-rounded,
poorly sorted, distinct bedding, 5Y4/1.
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From To Unit
(meters)  (meters) thickness Description
{(meters)

279.90 280.25 .35 Sand, fine to medium, alternating with silty
sand, grading down to clay and silt
containing a few beds of very fine to fine
sand, moderately well bedded, 5GY4-5/1.

280.25 280.27 .02 Silt to sand, fine, mica flakes as large as
1 mm on bedding planes, massive, 5GY6/1.

280.27 282.74 2.47 No core.

282.74 282.81 .07 Sand and clay, mixed, probably cuttings not
core.

282.81 283.21 .40 Clay and silt, 30% very fine to fine
sand, beds and blocky zones of of coarse
grains, 5GY4-5/1; a 6-cm-high clastic dike
composed of fine to very fine sand near base.

283.21 286.94 3.73 Clay and silt, numerous beds of very fine to
fine sand, average spacing between beds 1 to
3 cm (but variable), average thickness
of sand beds is between 1 and 5 mm, 10Y4-5/2
(sand grains, N3-5), grading down to
5Y4-5/1-2, basal 15 em is 10YR4-5/2-4.

286.94 287.89 .95 Clayey silt, 5% very fine sand, faint color
bedding, mottled in places, upper part is
10YR5/2, some beds of 10YR3/2, gradual
color change downward to 10YR4/2.

287.89 288.65 .16 Silt and sand, very fine, several thin slightly
mottled, several darker beds, upper part is
10YR4/2 , gradual color change downward to
5Y4/2-4.

288.65 289.17 .52 Clay and silt, some very fine sand, faint color
bedding, 5Y3-5/2 to 10Y4/2.

289.17 289.58 41 Clay and silt, some zones of silt and very fine
sand, faint color bedding, 5Y-5GY5/2.

289.58 289.97 .39 Clay and silt, some silt and very fine sand,
faintly bedded, 5Y5/1 to 5GY5/1.

289.97 290.95 .98 Clayey silt, 5 to 20% very fine to fine sand,

between 290.23 and 290.31 m, some crystals
up to 1 mm long, massive, 5GY4-5/1; basal 25
cm has faint laminar bedding, slightly
calcareous.

2l



Table 2. Log of Core O1L-92-2

From To Unit
(meters)  (meters) thickness Description
(meters)

290.95 291.52 .57 No core.

291.52 293.59 2.07 Clay and silt, some disseminated very fine
to medium sand, partings of very fine
sand to medium sand are well sorted, some
are very "clean”, fair bedding due to
partings but massive between partings,
5GY4-5/1; at 292.52 m is a subrounded
granitic pebble 5 mm long (dropstone?).

293.59 294.70 1.11 No core.

294.70 295.21 51 Clay, 5% silt, trace of disseminated very

) fine sand, beds of silt to fine sand, massive,
5GY4/1.

295.21 295.65 .44 Clay and silt, trace of disseminated very fine
sand, very faint bedding, 5GY4/1.

295.65 29591 .26 Silt and clay, some intermixed very fine sand,
beds of very fine to fine sand, very faint color
bedding, 5Y4/1; basal contact gradational
over 1 cm.

29591 295.95 .04 Sand, very fine to medium (some tephra
shards?), massive, 5Y4/1.

295.95 296.00 .05 Tephra, impure, gradational over 3 c¢m,
massive, 5Y6/1.

296.00 296.06 .06 Tephra, pure, massive, sharp contact,
N7-5Y6/1; sharp basal contact; chemically
similar to unnamed tuff in Borrego
Badlands (S. Calif.).

296.06 297.42 1.36 Clay and silt, possibly some very fine sand,
some pods and streaks of fine to medium
"clean” sandy, faintly color bedded,
10YR3-4/2, grades down to massive to mottled
and 5Y3-4/2-4 in basal 35 cm.

297.42 297.56 .14 Silt and sand, very fine, grading down to sand,
fine to medium, faintly color bedded,
5YR3-5/1.

297.56 297.66 .10 Silt and sand, very fine, disseminated white

fibrous mineral, very hard, faintly
color bedded, 5YR2/1.



Table 2. Log of Core OL-92-2

From
(meters)

To

(meters)

Unit
thickness Description
(meters)

297.66

297.74

297.92

298.25

301.79

301.88

301.95

302.01

302.94

303.30

297.74

297.92

298.25

301.79

301.88

301.95

302.01

302.94

303.30

303.53

.08 Silt and sand, very fine to medium,
disseminated white mineral, very hard,
faintly color bedded, 5YR3/1

.18 Clayey silt and sand, fine, as alternating
beds of each (70% clayey silt), unit well
bedded, 5YR2-3/4-5.

.33 Clay, silt , and sand, fine to medium,
grading down to sand, fine to medium,
with some clay and silt, bedding caused by
sediment-size changes; average bed
thickness 1 to 2 cm, 5YR3-4/1-2 grades down
to 5Y4-5/1.

3.54 Sand, medium to coarse, noted 5 zones of very
coarse sand, grains sub-angular to sub-
round, fairly well sorted, quartzose, very
faintly bedded, N6 to 5Y5/5-6.

.09 Silt and sand, very fine to medium, faint
bedding due to sediment-size change,
5Y4/1.

.07 Sand, fine to medium, well sorted, quartzose,
massive, 5Y6/1.

.06 Silt and sand, very fine to fine, 1-1 to 3-mm-
long crystals of curved, fibrous, white
mineral (gypsum?), very faintly bedded,
5Y4/1.

.93 Clayey silt, beds (30%) of silt and fine
sand, local pods and discontinuous beds
(horizontal to sub-horizontal) of very fine to
fine sand which are 5Y2/1, bedding caused by
sediment size change, 5GY4/1 grading down
to 10YR3-5/2-4.

.36 Sand and granules, upper third is fine to
medium sand, middle third is very coarse
sand and granules (centered at 303.11 m),
lower third is very fine to medium sand,
faintly bedded, coarser fractions very poorly
sorted, mostly 5Y-10YR5-6/1-2, two 2-cm-
thick zones of 5Y6/1 near base.

.23 Sand, fine to medium, well sorted, sub-
angular, some silt (and clay?).



Table 2. Log of Core OL-92-2

From
(meters)

To

(meters)

Unit
thickness Description
(meters)

303.53

303.88

305.04

305.15

305.25

305.37

305.39

305.70

305.71

305.79

306.99

307.06

303.88

305.04

305.15

305.25

305.37

305.39

305.70

305.71

305.79

306.99

307.06

307.33

.35 Tephra, impure(?), fragments are fine- to
medium-sand size, massive, 5Y6/1 to N6.

1.16 Tephra, fragment sizes like unit above,
numerous l-cm-thick beds of greenish
impure (silt and clay) ash, well bedded to
laminated, pure ash is N7 to 5Y5-6/1 (one 6-
cm zone near 304.9 m is N8), greenish
impure beds are 5Y4-5/1.

11 Tephra, impure, faint to distinct bedding (but
not laminated), 5Y5-7/1.

.10 Tephra, like above, massive to very poorly
bedded, 5Y6-8/1.

.12 Tephra, like that between 305.04 and
305.15 m.

.02 Tephra, relatively pure, massive, 5Y6-8/1.

.31 Silt, clay, and sand, very fine, with numerous
continuous to discontinuous beds (1 to 2 mm
thick) of tephra, well bedded, 5Y5-6/1,
tephra is N6-8.

.01 Wood(?) or Fe oxide(?), massive, hard,
5YR4-5/4-6.

.08 Tephra, as a jumbled mixture of yellowish to
light pink (5%) lapilli(?), in a matrix of fine
to medium sand, massive, average color
about 5Y6/1 .

1.20 Tephra, as pebble- , granule- , and very coarse
sand-sized fragments, rounded, one white
fragment 30 mm long, most 10 mm or less,
tephra are (5R8/2) and matrix is (N8), grades
downward to very-fine- to medium-sand-
sized fragments of same material, 1% dark
minerals, massive, 5YR7/1 grading
downward to 5Y7/1.

.07 Tephra, like upper half of overlying unit.
.27 Clay and silt, some very fine sand, some sand-

and granule-sized grains of pink or white
tephra, massive, 5Y7/1.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

307.33 307.44 .11 Clay and silt, some very fine sand, a 12-mm-
long rounded fragment of pink (5YR8/4)
pumice, massive, 5GY6/1.

307.44 307.48 .04 Tephra, fine, with scattered pumice granules.

307.48 308.32 .84 Tephra, as silt to very fine sand-
sized fragments, locally laminated, 5Y7/1
grading down to 5Y6/1.

308.32 308.53 21 Tephra, reworked primary fallout, as sand- ,
granule- , and small-pebble-sized pumice
fragments, rounded, in finer matrix,
massive, fragments both (5Y7/1) and
(5R8/2); little contamination from detritus.

308.53 309.14 61 Tephra, like that above, but as fine- to medium-
sand-sized fragments.

309.14 309.39 .25 Silt and sand, very fine, flakes of biotite to 2
mm across, some silt partings, faint bedding
caused by silt layers, 10Y5/2.

309.39 309.44 .05 Sand, fine to medium, many dark mineral
fragments, massive.

309.44 309.49 .05 Silt and sand, very fine, like sediments between
309.14 and 309.39 m.

309.49 310.18 .69 No core.

310.18 310.24 .06 Silt, faintly color bedded, 5GY4/1.

310.24 310.27 .03 Sand, medium, massive, N4; mollusks

common.

310.27 310.36 .09 Silt, partings of very fine sand, fairly well
bedded, 5G4/1.

310.36 310.55 .19 Sand, fine to medium, grading down to medium
sand in middle, then to fine sand and silty
clay at base, faintly bedded, 5Y4-6/1.

310.55 310.71 .16 Silty clay, silt partings in upper and lower
thirds faintly bedded where silt is present,
color bedded in middle, 5Y6/2.

310.71 310.74 .03 Sand, fine to medium, well sorted, massive, N5;

a 5-mm thick fragment of wood(?) near
middle which is 5YR3-4/2-6.



Table 2. Log of Core OL-92-2

From
(meters)

To

{meters)

Unit
thickness Description
(meters)

310.74

311.01

311.18

311.38

311.67

311.69

311.86

313.19

314.45

315.92

311.01

311.18

311.38

311.67

311.69

311.86

313.19

314.45

315.92

317.34

27 Silty clay, some very fine sand, two
darker fine to medium sand zones near
310.93 m, faintly color bedded, 5Y5-6/2, sands
are N5.

17 Tephra, thin beds of medium- to very-coarse-
sand-sized tephra alternating with beds of
fine- to very-fine-sand-sized tephra, some
beds poorly sorted, bedding good, defined by
color and grain-size change, N5-7 to 5Y6/1.

.20 Tephra, medium- to coarse-sand-sized grains
of tephra, very faintly bedded, N6 to N7.

.29 Tephra, composed of silt-sized fragments,
massive, mostly N7, upper 6 cm is 5Y6/1.

.02 Tephra, fine, N6; basal contact very sharp.

17 Sand, two sequences of equal thickness, each
composed of coarse to very coarse sand
grading down to fine to medium sand,
grains are about half silicate crystals and
half tephra, well sorted, N6-8.

1.33 Clay and silt, some very fine sand, five darker
beds of fine to coarse sand, 1 to 6 cm thick,
evenly distributed throughout unit, otherwise
massive, 5GY5/1 in upper two thirds grading
down to 5GY6/1; near 312.52 m, several
pebbles noted (largest, 17 mm in long
dimension); fragment of wood(?), 7 mm
long, at 312.15 m.

.26 No core.

1.47 Clay and silt, beds and partings of very fine to
medium sand, coarse-sand-sized mica
flakes common, massive to very faint
bedding, 5GY5-6/1; many ostracodes at top of
unit.

1.42 Silt, partings of very fine to medium sand and
larger biotite flakes, at 317.25 m a 1-em-thick
bed of fine to coarse sand, calcareous,
massive, harder than unit above, 5GY5-6/1;
at 317.25 m, numerous ostracode and
mollusk shells noted.
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Table 2. Log of Core OL-92-2

From To Unit
(meters) (meters) thickness Description
(meters)

317.34 317.62 .28 Sand, medium to coarse, many mollusk
fragments (especially at 317.38 m), faintly
bedded, N4-6 but 5Y4-6/1 where shells
abundant.

317.62 317.66 .04 Clay, silt, and sand, a mixture of overlying and
underlying sediments, massive, N4-5Y5/1.

317.66 317.71 .05 Clay and silt, some very fine to fine sand,
mottled, 5Y7/2.

31771 317.76 .05 Sand, silt, and clay, like unit between 317.62 to
317.66 m but more sand, N4-6; basal contact
gradational over 3 ¢cm.

317.76 317.89 .13 Sand, fine to medium, clean, well sorted,
sub-angular, massive, upper third is 5Y4/1,
middle third is 5Y2/1, and lower third is
5GY3/1, color changes do not follow bedding.

317.89 318.11 .22 No core.

318.11 318.28 .17 Sand, fine, angular, very well sorted, 90%
quartz, massive, 5G3/1.

318.28 318.64 .36 Sand, medium to fine, angular, very well
sorted, 90% quartz, massive, 5G4/1; basal
contact gradational over 5 cm.

318.64 318.94 .30 Sand, very fine, angular, very well sorted,
grades down near middle of unit to silt,
massive, 5G-5GY4/1; basal contact
gradational over 2 cm.

318.94 319.02 .08 Sand, fine, angular, moderately well sorted,
quartz, unit composed of two distinct beds,
mostly 5GY4/1, basal 1 cm 1s 5G6/1.

319.02 319.56 .54 Clay and silt, massive, mostly 5G4/1 but 8-cm-
thick zone of 5Y3/2 near 319.30 m.

319.56 319.63 .07 Clay, 2 to 3-mm-thick partings of silt(?),
5YR2-3/1-2.

319.63 319.84 21 Clay, massive, 10YR2/2; shrinks upon drying.

319.84 319.92 .08 Granules and sand, coarse, sub-angular, very

poorly sorted, massive, N3.



Table 2. Log of Core OL-92-2

From
(meters)

To

(meters)

Unit

thickness
(meters)

Description

319.92

319.96

320.04

320.15

320.74

321.03

321.15

321.19

321.68

322.03

322.14

322.43

319.96

320.04

320.15

320.74

321.03

321.156

321.19

321.68

322.03

322.14

322.43

322.86

.04

.08

11

.59

.29

.14

.04

.49

.35

11

.29

43

Sand, fine to medium, angular, well sorted,
faintly bedded, beds 1 cm apart caused by 1- to
2-grain-thick layers of medium sand,
5Y3/2.

Tephra, medium-sand-sized fragments,
angular, moderately well sorted, thinly
bedded, beds distinguished by grain size and
color, N4.

Sand, mostly medium, scattered grains of fine
to very coarse sand and granules,

micaceous, angular, poorly sorted, massive,
N3.

Sand, medium grading down to coarse,
scattered coarse grains throughout,
occasional scoria granules, moderately well
sorted, angular, massive or very faintly
bedded, N5 grading down to N3.

No core.

Sand, very coarse, angular to sub-angular, a
few are well rounded, moderately well

sorted, some near granule sizes, massive,
N5.

Sand, medium, some very fine, well sorted, sub-
angular, massive, N5.

Sand, very coarse, angular, moderately sorted,
massive, N4.

Sand, medium and well sorted in top and bottom
thirds, coarse and poorly sorted coarse in
middle third, well bedded, N6.

Sand, mostly coarse but some very fine,
-angular, moderately well sorted, mostly

quartz, massive, N6.

Sand, fine, very well sorted, angular, massive,
N6-7.

No core.



BOTTOM OF CORE 0L-92-2

Between 61.26 m and 322.86 m (total cored thickness = 261.60 m), "no core” entries in log account
for 54.71 m; thus, 79 percent of this interval was recovered as core (although some of it was
suspected of being "cuttings, not core”).
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Table 3. Log of Core OL-92-3!

From
(meters)

To
(meters)

Unit
thickness
(meters)

Description

0.00

0.94

1.32

3.52

4.12

4.64

4.72

4.87

4.90

0.94

1.32

3.52

4.12

4.64

4.72

4.87

4.90

5.12

0.94

38

2.20

.60

.52

.08

.16

.03

22

Artificial fill; top of this unit is "lake-surface
level” at the drill site where cores OL92-1 and
0OL92-2 were recovered.

Salts, mostly well bedded halite, trona, and
burkeite; salts are result of completion of the Los
Angeles Aqueduct which led to desiccation of
Owens Lake in about 1921; maximum thickness
of salts elsewhere on lake surface is about 2.75
m.

Oolites, granule to coarse-sand sized, well
rounded, massive to faintly bedded, 5Y6-8/1,
oolites are rounded to subrounded, fine- to
coarse-sand-sized grains composed apparently
of calcite and aragonite; this unit is very hard

where oolites are cemented togetherZ.

Oolites and sand3, medium to very coarse,
massive, unconsolidated, 5Y7/4; XRD of sample
from 3.67 m shows (calcite = gaylussite) >
(halite = aragonite).

Oolites and sand, medium to coarse, well rounded,
massive, unconsolidated, 5Y7/2; basal contact
very irregular; XRD of samples from 4.17 m
and 4.57 m show (calcite = gaylussite) > (halite
= aragonite).

Oolitic sand, fine- to medium-sand sized, and
darker silt to fine sand, as contorted irregular
masses, unconsolidated, 5Y5/2 (sand) to 5YR5/2
or N5 (silt).

Oolitic sand, very fine- to medium-sand sized,
fairly well bedded, unconsolidated, 5Y4-5/2; a 3-
cm bed of very-coarse-sand-sized oolites at 4.80
m; sharp basal contact.

Silt and oolitic sand, fine to medium, massive,
5-10R2/2; gradational lower contact.

Oolites, very-fine- to medium-sand sized, fairly
well bedded, 5Y4-5/2; XRD of sample from 5.07
m shows (calcite) > (aragonite = halite), but no
gaylussite.
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Table 3. Log of Core OL-92-31

From To Unit
(meters)  (meters) thickness Description
(meters)

5.12 5.16 .04 Oolite sand and silicate sand, medium to very
coarse, more indurated than material above and
below, contrasting colors create contorted
patterns, 5YR3/4, 5YR8/1, and 10Y4/2.

5.16 5.60 44 Clay-sized sediment, 3% euhedral, bladed salt
crystals4, randomly distributed and oriented,
massive, 5Y2/1,

5.60 5.64 .04 Clay-sized sediment, some silt and very fine sand,
salt crystals not noted, fair bedding, 10Y3/2.

5.64 5.79 15 Clay-sized sediment, 3% salt crystals, like those
described above, faintly mottled, 5GY2/1; basal
contact gradational.

5.79 6.07 .28 Clay-sized sediment, like unit above but virtually
no salt crystals, basal contact gradational; a few
salt crystals noted at 5.96 m.

6.07 6.16 .09 Clay-sized sediment, mottled, 5Y3/4.

6.16 6.36 .20 Clay-sized sediment, mottled, 5Y3-4/2, darker at
base; basal contact undulates over 3-cm range.

6.36 6.75 .39 Clay-sized sediment, about 1% disseminated very-
fine- to fine-sand grains that have a glassy-
luster, 5Y4/2.

6.75 7.16 41 Clay-sized sediment, disseminated grains of

sand, like unit above, 5Y2-3/2.

BASE OF CORE OL-92-3



Footnotes for Core OL-92-3

All listed depths are converted to "drill-pad datum depths” which are 0.94 m above lake
surface.

From 0.94 m to 3.52 m, core was recovered as cuttings or short segments that were logged but
not saved; from 3.52 m to 7.16 m, core recovery was 100 percent, all of which was logged and
archived.

X-ray diffraction and thin section study of oolite samples reveal a significant percentage of the
saline mineral gaylussite (NagCO3 CaC0Og'5H90). In thin section, the outer edges of many
oolites are coated with relatively large, high-birefringence crystals that we think are probably
gaylussite; similar crystals are also found attached to cavities inside the oolites. We interpret
this phase to be one that formed early in the 20th century, when the Owens River was diverted
into the Los Angeles Aqueduct causing Owens Lake to desiccate, producing a brine that had a
sufficiently high density to displace the original interstitial fluids and replace it with brines
having the composition and salinity that would crystallize gaylussite.

At room temperature, these salt crystals dehydrated to white powder that XRD tests showed to be
mostly thenardite NagSOy), but tests with acid show that they also contained some carbonate

mineral; the "white powder" was probably a mixture derived from the dehydration of
mirabilite (NagSO4 10H90) and natron (NagCO3 10H90) that crystallized from the interstitial
brines after the cores were first brought to the surface and refrigerated.

ST
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Abstract

Sedimentary analyses of a 323-m core from Owens Lake, southeastern California,
show variations on many different time scales. Grain size analysis was
determined on point samples taken at 2 to 3 m intervals down the core. In
addition, sand plus gravel, silt, and clay percentages were measured on 3.5-m-
long channel samples to supplement point sample grain size data. The upper 195
m of sediment consist of interbedded fine silts and clays. The lower 128 m,
however, comprise interbedded silts and fine sands. Fluctuations in mean grain
size of sediments in the top 200 m of the core correlate well with variations in
carbonate content of channel samples.

Introduction

Owens Lake is the first in a chain of lakes lying to the east of the Sierra Nevada.
The lake, which lies at the southern end of the topographically closed Owens Valley,
receives runoff primarily from the Sierra Nevada via the Owens River and its
tributaries. During "pluvial” (high ratio of precipitation to evaporation) periods,
Owens Lake exceeded the confines of the southern Owens Valley and spilled over a
sill into the China and Searles Lake basins (Smith, 1984). During drier periods, the
lake shrank and remained nearer to or at levels lower than the spillover sill. In this
paper, we report results of grain size analyses conducted on sediments from a 323-
m-long core of Owens Lake which reflect the variations in pluvial-interpluvial
climate in the Sierra Nevada.

Sample Types

Two types of samples were taken from the Owens Lake core for sedimentary
analyses. "Point samples,” which represent about 2 to 3 cm of core length, were
collected at the drill site at 1 to 2 m spacings down the core. These samples
comprise about 60 g of bulk sediment and have been used to determine water
content, pore water chemistry, organic carbon and carbonate content, and grain
size; grain size is reported here. "Channel samples” were produced in the laboratory
and represent integrated ribbons of sediment, each spanning 3.5 m of core and
comprising about 50 g of sediment. Organic carbon/carbonate, grain size, clay
mineralogy and bulk chemical analyses have been performed on these samples;
grain size is reported here.

Methods
Grain Size Analysis--Point Samples

About 10 g of each point sample were placed in a beaker with 100 ml of deionized
water. The samples were lightly disaggregated with a glass stirring rod. To remove
carbonate and organic material, 150 ml of Morgan's solution (1 L solution of
deionized water, acetic acid, and sodium acetate, containing 27 ml of glacial acetic
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acid buffered to pH 5 with 82 g of sodium acetate) and 20 ml of 30 wt.% HoO9 were
added (Note: we have assumed that fine grained carbonates were chemically
precipitated in the lake rather than detrital in nature. In order to assure complete
disaggregation of detrital clastics, then, it was necessary to remove any binding
cements). Morgan's solution was used in place of dilute HCI because it is considered
less damaging to clay minerals (Mark Johnsson, personal communication), and the
clay-sized fractions of some grain size samples were collected for X-ray diffraction
analysis. Samples sat in this solution for two days and were stirred once every 8 to
12 hrs. Heating to 150 °C for 2 to 4 hours removed excess HoO9. Samples were
centrifuged for 30 minutes at 5000 rpm and the supernate discarded. The
remaining sediment was wet sieved to separate gravel, sand, and silt plus clay
fractions. U.S. standard sieves of 20 and 230 mesh (equivalent to -1 and 4 ® grain
sizes) were used in the sieving process. The clay and silt fraction of each sample
was collected in a 1000 ml graduated cylinder. Sands and gravels were poured into
evaporating dishes and dried in an oven at 60 °C.

Dried gravels (-2 to -1 ®) were weighed and then sieved at 0.5 ® intervals to
determine their grain size distributions. Sands (-1 to 4 ®) were weighed and then
split to arrive at 0.1 to 0.5 g representative subsamples. These subsamples were
introduced into specially-constructed settling tubes owned by the U.S. Geological
Survey Pacific Marine Geology Branch. Each settling tube consists of a 2 m long
section of PVC pipe closed at one end and mounted vertically into a metal scaffold.
The pipe is filled with water to a level resulting in a grain fall height of 205 cm.
Near the base of each tube, a small plastic disk is suspended from a metal rod
connected to a strain gauge. Sand grains are spread onto a wetted plate which is
lowered into the PVC pipe, initiating settling. As settling proceeds, grains are
deposited onto the plastic disk displacing the metal rod downward. The resulting
strain gauge voltage signal is recorded on a chart recorder which plots voltage
versus time. A suite of calibration standards allows the conversion of these voltages
to grain sizes. Further descriptions of the settling tube can be found in Galehouse
(1971), Cook (1969), and in Felix (1969). Sand grain sizes were determined at 0.5 ®
intervals by this method.

To prevent flocculation, 5 ml of 5% sodium hexa-metaphosphate ("calgon")
dispersant solution were added to each clay and silt solution (<4 ®) and the
graduated cylinders filled to 1000 ml with deionized water. Each solution was
agitated for two minutes, then allowed to settle for 20 seconds, after which 20 ml
were removed with a pipette submerged to 20 cm depth (as described by Folk, 1968).
To determine the weight of silt and clay in each sample, the 20 ml aliquot was
placed in a previously weighed aluminum dish and allowed to dry for two days in an
oven heated to 40 °C. After drying, the resulting mass value was multiplied by 50
to derive the total mass of silt and clay held in the graduated cylinder. Each
solution was re-agitated for two minutes and another 20 ml sample drawn off after
20 seconds at 20 cm depth. The resulting aliquots were introduced into a Cimax
Inc. Model TSS8005-H Hydrophotometer at the U.S. Geological Survey Pacific
Marine Geology Branch.

The hydrophotometer uses both Stokes' Law of settling and the Beer-Lambert Law
to calculate grain sizes of sediments in suspension. The instrument consists of a
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series of 12-cm-long tubes bored into a transparent slab of plexiglass. The tubes
have windows near their bases on each side of the slab. Suspended sediment is
introduced into each cell until all are filled to a known height (we used a grain-fall
height of 8 cm). A light beam is shined through the windows of each tube into a
detector on the other side of the plexiglass slab, and the light transmittance through
the suspended sediment is calculated by a microprocessor. Light transmission is
measured at specified time intervals determined by Stokes' Law which states that:

v - £lap) ¢
18n

where d is the particle diameter, g is the acceleration due to gravity, Ap is the
difference in density between a sedimentary grain and the liquid in which it is
suspended, n is the viscosity of the liquid, and V is the velocity at which the grain is
falling (Jordan, Fryer and Hemmen, 1971). Given that the fall height of the grains
is known, the settling time can be calculated by dividing the fall height by the
velocity at which the grain is settling. In this way, the hydrophotometer can
measure light transmittance at those times when each successive grain size class
has fully settled out of suspension. Conversion of light transmittance values to
weight percents of individual grain size classes results from the Beer-Lambert Law:

d;
In0 = el Y’ Ky Nydx?

where Ij is the intensity of the beam emanating from the light source, 1, is the
intensity of the beam transmitted through the sample cell and hitting the detector,
o 1s a constant related to grain shape, c¢ is the concentration of particles of size dx in
grams per cubic centimeter, L is the length that the light beam traverses through
the sample cell, Ky is an empirically derived constant dependent on grain size, and
Ny is the number of particles, per gram of sample, of size dx (Jordan, Fryer and
Hemmen, 1971; and Simmons, 1959). Using this technique, grain sizes were
determined at 0.5 @ intervals. For a further explanation of hydrophotometers and
the theory behind them, see Jordan, Fryer and Hemmen (1971), and Simmons
(1959). Because of the rather lengthy nature of grain size analyses, only a few
replicate measurements have been produced as of yet. These analyses indicate an
average precision of about +/- 0.25 ®. Torresan (1987) has determined a precision of
about +/- 0.5 @ for the hydrophotometer used in these analyses.

Grain Size Analysis--SDSZ program

The U.S. Geological Survey computer program SDSZ, written by Graig McHendrie,
welds the sieve, hydrophotometer and settling tube data sets into one cumulative
grain size curve on which the program calculates statistical parameters such as
mean and median grain size, sorting, skewness, and kurtosis. The information
necessary to construct the cumulative curve consists of the weight fraction of each
grain size class, i.e. the weights of gravel, sand, and silt plus clay in each sample,
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and the size distribution of each grain size class (as determined by sieving, settling
tube or hydrophotometer). The program employs the graphical statistic equations
developed by Folk and Ward (1957), Inman (1962), and Trask (1930) and was used
to analyze the Owens Lake core point-sample grain size data. The statistical
equations used by the program follow:

Folk and Ward (1957) statistics:

Mean =216 + 950 + 984
Median = ¢sp
Sorting = 984 - 916, 995 - P05
4 6.6
Skewness =6+ 984 (2%0s0) L 05 + 9os - (2*s0)
24 484 - 916) 24 dos - dos)
Kurtosis = — 95~ 905

2.44% @75 - 05)

where ®;¢ refers to the ® grain size at the sixteenth percentile on the cumulative
grain size curve, etc., and * symbolizes multiplication.

Inman (1962) statistics

Mean = 16+ ¢g4

Median = ¢s9

Sorting =————— ¢842- 916

Skewness; ;MQ@MQ@@
Sorting

%0s+995 _ predian
Skewness; =

Sorting



dos - dos

—>=—— -Sorting
Kurtosis =
Sorting
Trask (1930) statistics
Mean _ mm25 + mm75

Median = mms,

. mm
Sorting = 4/ mmjz

mmys * mms;

Median?®

Skewness-=

mm75 - Miyg

Kurtosis =
2% mmgg - mm;)

In plotting our data (see results section), we have chosen to use the Folk and
Ward (1957) statistics because they take the "tails" of the grain size distribution
into account (however, we have converted the ® units they use into pm).
According to these workers, sorting values from 1.00 to 2.00 ® units are classified
as poorly sorted. Skewness values between -0.10 and +0.10 are defined as
symmetrical while skewness values between +0.10 and +0.30 are positively
skewed. A positive skewness implies that samples are weighted toward fine
grains while negative skewness implies a weighting toward coarse grains.
Kurtosis is a ratio of the degree of sorting of the central part of a grain size
distribution to the sorting of the extreme ends of the distribution and can also be
thought of as the "peakedness" of a grain size distribution. Values of 1.11-1.50
are classified as "leptokurtic" meaning the central part of the distribution is
better sorted than the ends. Values between 1.50 and 3.00 are considered "very

leptokurtic" implying that the central part of the distribution is extremely well
sorted compared to the ends.

Sand, Silt and Clay Contents--Channel Samples

Sand plus gravel, silt, and clay contents were determined on ninety-one 3.5 m long
channel samples. Ten-gram splits were subjected to the same chemical treatments
used on the point samples. Sand and gravel were separated from silt and clay by
wet sieving with a sieve of U.S. standard mesh size 20 (-1 ®). The sands and
gravels were collected together in evaporating dishes and weighed after drying.
Silts and clays were collected in 1000 ml graduated cylinders. A scaled-down
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pipette analysis was used to determine concentrations of coarse silt, fine silt and
clay in each sample (Galehouse, 1971): twenty milliliter aliquots were removed at
various time intervals based on the grain size of interest and the temperature of the
solution. These aliquots were dried and weighed and their weights multiplied by 50
to estimate the weight of sample in each size fraction.

Results

Grain-size analysis of point samples defines two distinct depositional regimes
(figure 1). With the exception of a coarse grained oolite layer at the top of the
core, mean grain size fluctuates between 5 and 15 pm (clay- to silt-sized material)
between 7 and 195 m in depth. In contrast, between 195 m and the base of the
core at 323 m, mean grain size fluctuates between 10 pm (medium fine silt) and
50-100 um (coarse silt to fine sand). Sand plus gravel, silt, and clay contents
(measured as weight percents) of 3.5 m long channel samples broadly mimic the
point sample trends, with fine silts and clays predominating from the top of the
core to 190 m depth and then changing to coarser grained material between 190
and 323 m depth (figure 2). Clay content (figure 3) of the channel samples varies
widely from less than 10 weight percent to nearly 80 weight percent. A closer
look at the top 200 m of the core reveals periodicity in mean grain size with depth
in the point sample record (figure 4). Comparison of the mean grain size versus
depth curve to the channel sample carbonate content versus depth curve reveals
great similarities in trends (figure 5). For example, lows in carbonate content are
matched with very fine mean grain sizes, while highs in carbonate content
correspond to coarser grain sizes.

Table 1 lists mean grain size, sorting, skewness, and kurtosis for the top 195 m of
the core (excluding the very coarse oolite layer at the top) and the bottom 128 m
of the core. The difference in depositional style between these two core sections is
evident in the mean grain size and skewness parameters, while the sorting and
kurtosis are much the same in the two sections.

Table 1: Grain size parameters for the top 195 m of the core and the
bottom 128 m (Folk and Ward, 1957, statistical parameters).

Statistical Parameter

top 195 m bottom 128 m
mean grain size () 7.40 +/- 0.79 5.73 +/- 1.56
mean sorting (O) 1.80 +/- 0.43 1.90 +/- 0.52
mean skewness 0.16 +/-0.14 0.04 +/-0.25
mean kurtosis 1.53 +/- 0.39 1.41 +/- 0.60

In the Owens Lake core, all sediments fall into the poorly sorted category
whether they are the fine grained sediments in the top of the core or the coarser
grained sediments of the lower core. Those sediments in the top 195 m of the core
are positively skewed implying a weighting toward fine grains. Sediments in the



bottom 128 m show a basically normal grain size distribution. Both sections of
the core are leptokurtic.

Discussion

A particularly striking feature in the Owens Lake core is the change from
sediments composed largely of interbedded sands and silts in the lower third of
the core to sediments consisting primarily of silt and clay in the upper two-thirds.
It is possible that the lower, sandy section of the core represents a shallow lake
present in a drier climate. On the other hand, it is also possible that the change
in depositional style at 195 m occurred as the result of tectonic factors, namely
valley deepening or uplift of the spillover sill with respect to the surface of the
lake, rather than from climate change. At this point, we do not have enough
information to determine the nature of the depositional change. Grain size
statistics collected to date show little difference between the sediments from 0 to
195 m and those from 195 to 323 m.

Like the channel- and point-sample carbonate records, the mean grain size record
in the top 200 m of the core exhibits oscillation in deposition. Mean grain size
may reflect variations in lake level, with coarse-grained materials deposited
during times of lake lowstands, when the shore of Owens Lake more closely
approached our core site, and fine-grained sediments deposited during
highstands, when the shoreline was at a greater distance from the core site.
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Table 2 - Mass of gravel, sand, and silt plus clay used in each point sample grain size
analysis.

samplc # depth (m) wi. gravel (g) i, sand (g} wisilt +clay(g) iotalmass w.% gravel wL.% sand wi% silt + clay
463 Q7 0 021 68 7.01 0 2.9957 97.004
406 3.15 0.18 578 14187 73187 24395 78334 19227
200 6.09 [¢] 0.11 65 6.61 0 1.6641 98.336
201 748 0 023 61 6.33 0 3.6335 96.367
204 10.49 0 0.04 8.1 8.14 0 0.4914 99.509
205 11.92 0 0.09 49 4.99 0 1.8036 98.196
208 16.06 0 0.07 4.62 4.69 0 1.4925 98.507
211 17.94 0 0.34 65 6.84 0 49708 95.029
213 18.7 0 0.16 53 546 0 2.9304 97.07
216 24.61 0 0.56 65 1.06 0 7.932 92.068
218 26.46 0 03 73 16 0 3.9474 96.053
221 33.59 0 0.24 89 9.14 0 2.6258 97.374
3 35.56 0 0.14 49 5.04 0 277178 97.22
26 39.85 0 0.09 57 5.79 0 1.5544 98.446
28 4172 0 023 53 5.53 0 4.1591 95.841
231 46.99 0 0.14 57 5.84 0 2.3973 97.603
233 5237 0 0.05 56 5.65 0 0.88496 99.115
236 56.65 0 0.15 53 5.45 0 21523 97.248
238 58.8 0 0.15 7447 7.597 0 1.9745 98.026
243 63.48 0 0.03 49 493 0 0.60852 99.391
245 65.23 0 0 6.44 6.44 0 0 100
248 68.35 0 044 5.7 6.14 0 7.1661 92.834
250 70.78 0 0.05 8 8.05 0 0.62112 99.379
253 73.79 0 0.18 6.1 6.28 0 2.8662 97.134
260 86.61 0 0.68 7825 8.505 0 7.9953 92.005
263 91.26 0 0.12 13 742 0 1.6173 98.383
265 93.78 0 025 61 6.35 [¢] 3.937 96.063
268 93.18 0 0.13 8.1 323 0 1.5796 9842
270 100.18 0 0.08 72 7.28 0 1.0989 98.901
2 102.18 0 0.26 6.8593 7.1193 0 3.652 96.348
278 1104 0 0.07 9 .97 0 1.0043 98.996
230 111.65 0 042 46 5.02 0 8.3665 91.633
283 115.78 0 0.03 73 7.33 0 0.40928 99.591
285 117 0 02 64 6.62 0 3.3233 96.677
293 126.22 0 02 72 74 0 2.7027 97.297
298 130.78 0 0.16 5.8 5.96 0 2.6846 97.315
300 131.77 0 0.87 65 1.37 0 11.805 88.195
305 136.24 0 023 74379 7.6679 0 2.9995 97
308 137.18 0.01 03 7.6129 7.9229 0.12622 3.7865 96.087
310 138.31 0 032 6.0726 6.3926 0 5.0058 94,994
313 141.27 0 0.15 7.5047 7.6547 0 1.9596 98.04
315 143.01 0 0.66 5.8029 6.4629 0 10212 89.788
318 145.55 0 0.13 6.3029 6.4329 0 2.0209 97.979
320 147.27 0 0.29 6.3643 6.6543 0 4.3581 95.642
32 148.47 0 042 89 9.32 (] 45064 95.494
k4 149.23 0.0162 0.28 8.1997 8.4959 0.19068 3.2957 96514
32 152.32 0 0.04 7.3879 7.4279 0 0.53851 99.461
325 152.32 [¢] 0.05 7.5497 7.5997 0 0.65792 99.342
328 156.74 0 0.26 7505 1.765 0 3.3484 96.652
328 156.74 0 0.26 7505 1.765 0 33484 96.652
330 162.92 0 0 7.0843 7.0843 0 0 100
332 164.19 0 034 9.7979 10.138 0 3.3538 96.646
33 164.54 0 0.72 5.7429 6.4629 0 11,141 88.859
335 168.28 0 0.14 57 5.84 0 2.3973 97.603
338 174.83 0 0.19 8.0147 8.2047 0 2.3157 97.684
340 177.08 0.04 015 79129 8.1029 0.49365 1.8512 97.655
343 182.95 0 0.26 1.1097 7.9697 0 32624 96.738
345 185.36 0.0278 0.64 6.8397 7.507S 0.3703 8.5248 91.105
348 189.25 0.05 0.25 6.1779 6.4779 0.77186 3.8593 95.369
353 195.09 0 0.46 6.8897 7.3497 0 6.2588 93741
358 200.92 0 0.24 69 7.14 0 3.3613 96.639
363 209.04 0 0.83 10.02 10.85 0 7.6498 92.35
365 213.07 0 092 7.6047 8.5247 0 10.792 89.208
370 2141 0.019 0.62 6.1497 6.7887 0.27988 9.1328 90.587
375 2273 0.1316 5.92 31447 9.1963 1431 64,374 34.195
378 233.51 0 3.09 5.8347 8.9247 0 34.623 65.377
380 234.89 0 54 3.6297 9.0297 0 59.803 40.197
383 23753 0 023 6.6797 6.9097 0 3.3287 96.671
385 238.46 0.0757 29 6.3347 9.3104 0.81307 31.148 638.039
392 250.9 0.0268 3.12 6.0347 9.1815 0.29189 33.981 65.727
395 253.17 0.0345 244 7555 10.03 0.34399 24.328 75.328
398 262.07 0.01 5.65 3.1479 8.8079 0.11353 64.147 35.74
400 266.12 0 138 72197 8.5997 0 16.047 83.953
402 266.97 0 0.09 8.1497 8.2397 0 1.0923 98.908
405 270.86 0 0.24 8.5179 8.1579 0 2.7404 97.26
407 216 0.0206 031 8.0579 8.3885 0.24557 3.6955 96.059
409 278.36 0 126 6.3137 7.5737 0 16.637 83.363
418 288.14 0 0.85 5.3537 6.2037 0 13.702 86.299
419 288.89 0 2.39 47687 1.1587 0 33.386 66.614
a3 295.46 0.0118 0.25 6.5829 6.8447 01724 3.6525 96.175
42 297.99 0.0132 3.04 5.0829 8.1361 0.16224 37.364 62.473
430 300.75 0 527 32187 8.4387 0 62.083 37.917
43] 301.83 0 1.74 6.8529 8.5929 0 20.249 19.751
43 304.01 0 4719 4.0187 8.8087 0 54.378 45622
438 305.98 0.13 216 5.6137 17.9037 1.6448 21.329 71.026
441 307.11 0 0.07 7.4429 7.5129 0 093173 99.068
443 308.36 0.14 1.66 6.0387 7.8387 1.786 21177 7.037
448 311.21 0.0261 5.65 2.9837 8.6598 0.30139 65.244 34.455
451 312.83 0.0382 14 5.8979 7.3361 0.52071 19.084 80.396
453 315.58 0 05 8.8729 9.3729 0 5.3345 94.665
458 319.66 0.2283 1.96 9.2479 11.436 1.9963 17.139 80.865

462 3218 0.0368 6.84 23779 9.2547 0.39764 73.908 25.694
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Table 4 - Channel sample grain size data.

corc #
0OL92-3
0OL92-1

0L92-2

6A+TA
8A

9B+C
11A+B
13A+B+C
14A+B
17A+B
18A+B+C
19A+B

21A+B
23A B)

22A+B
23A+B
25A
26A+B
2Z1A+B
28A+B (B)
28B+C
29A+B
30A+31A
31B+C
32A+B
33A+B
34A+B
35A+B
36A+37A
39A+B
40A+B
44A+45A
47A+B
S1A+B
52A453A
55A+B
56A+B
5TA+B
S8A+B
S9A+B
59B+C
60B+C
61A+B
63A+64A
65+66A+B
65+66C+D
69A+B
T0A+B
71A+B
81A+B (A)&(B)
82A+B

83A+B
85A+B
88A+B
89A
93A+94A
95A+B
97A+B
98A+99A
100A+B
100B+C
101A+B
102A+B
103A+B
104A+B
104B+C
105A+B
105B+C
106A+B
106B+C
107A+B (A)&(B)
108A+B
109A+B
110

depth (m)
5.3401
6.9500
8.9900
12675
18.105
23.245
26275
32.690
35435
38.445
41.490
44,615
47.060
49.920
53.875
56.730
59.800
62.675

68.490
71.855
75.465
78.000
81.125
84.145
817.205

93.300
95.840

102.34
110.40
112.85
115.73
117.73
120.78
123.42
125.56

131,13
133.85
136.58
140.53
143.54
146.46
148.93
153.20
155.90
163.76
167.68
12.17
175.99
183.24
186.27
189.26
192.13
195.11
196.94
200.38
202.93
208.60
213.34
215.66
220.73

225.71
235.08
237.67
240.61
245.35
253.17
255.31
267.13
211.24
276.60
279.03
283.11
285.21
288.46
292.55

298.99
301.04
303.03
305.12
306.81

311.68

315.97
319.42
321.73

mﬂmd_ummlm.&mmsih

29.648
3.8520
11171
1.27132
2.6042
17.825
1.8868
49.847
3.1198
7.6187
15419
27165
2.6217

3.6780
5.5000
2.4968
21158
4.1520
6.7950
5.1572
5.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>